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(57) Abstract: Preventive and/or therapeutic drugs for 
itch containing as the active ingredient substances capable 
of suppressing the functions of GPR4 relating to signal 
transduction; and nitrogen-containing tricyclic compounds 
represented by the general formula (I), quaternary 
ammonium salts thereof, or pharmacologically acceptable 
salts of both: (I) wherein is substituted or unsubstituted 
lower alkyl or the like; is hydrogen, substituted or 
unsubstituted lower alkyl, or the like; R^ and R"* are each 
independently hydrogen, lower alkyl, or the like; n is 0 or 
1; X is -(CH2)2- or the like; and Y is a group represented by 
the general formula (11): (II) (wherein W is CH or nitrogen; 

and are each independently hydrogen, substituted or 
unsubstituted lower alkyl, or the like; and Z^ is hydrogen, 
substituted or unsubstituted lower alkyl, or the like). 



ON 

as 



O 



A. ..FREQUENCYOF SCRATCH (TIMES/60 mm ) 

B. ..PHYSIOLOGICAL SALINE SOLUTION ADMINISTRATION GROUP 
0.5% MC (10 ml / kg (p-o.) ) + PHYSIOLOGICAL SALINE SOLUTION 
(0.1 ml /SITE (s.c.) ) 

C. ..SPC ADMINISTRATION GROUP 

0.5% MC (10 ml / kg {p o.) ) + SPC (SOMg/SITE (».c.) ) 

D. ..COMPOUND 1 ADMINISTRATION GROUP 
COMPOUND 1 (300 mg / kg (p o.) ) + SPC (SOp g/SITE (s.c.) ) 
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§g ^ » 

i-±^<DmmT >'^=^^ J>.m^t^(i^tl^(Dmm^^^^w^^ix^m\^m-t 
— Gm&n^k^m^^^zf^—m^w isiy. gpcr i^n&i-) -c*>5 gpr4 

t± 7. y ^ :^ ;}y7i^ ::k :^ D Ji^ => D V (SPC). y >^7I^;^7T'5^i^-'^=' U V (LPC) 

(J. Biol. Chem. 276 41325-41335 M (2001=^)], SPC 
iCOV^Ttts fc b^^:^'(t;IIBflaiJl*3V^T ICAM-1 ^3^. TNF-oS^ <Srf|^i- 5 

l^J> ^ — ^fv ' -^zf ' -i ^ ^ -f ' -^ — ^ Vvn^j^ (J. 

Invest. Dermatol.), 112 91-96 H (1999 '^)]x Y y if jV ^ ^ 

S [ v^-t — ' ' y if i/ K • y i^ — (J. Lipid Res. )^ 42 1562 

-1570 H (2001 ^)]o ^bK. T Y\^-'(^^m^B^<0'^m-Q\±, <^^A 

-1- 
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\z.a:-<. SPC ^m^-r^^mmiki^m^-t^ftLib. SPC <D#a;&5^b^5 [i^ 
^ — i-^u-:^:f'^i^^:;x,y^^/f^y^^-:f.^^-^}.xjiP^ (j. invest. 

Dermatol.), 106 1242-1249 M (1996 ^)]o SPC i 5 Ca^*^^ 

s (#M¥ 9- 124500) o L;i»^ L.spc (Dmm^<D\a:Wkm-^^yr^-m^it^£^^o 

Kuraishi b f4 compound 48/80 ^ yt substance P ^ :^ (O BLT k'^^^-^'t 

:/ • 7 T v'l'"^ => 13 (Eur. J. Pharmacol.), 275 229— 233 M (1995 

^)]c ^<0^. 4SfiS^TSbf4m^^Di6^^^x>'^i LT^V^ bixTV^5/i)S, SPC 

GPR4 ot>5— o©y;^:^K-efe5 lpc ti$i.m(ommu-(^wm L [t" y 

^ 5^ i/'a . ' :^zf ' -7 7 f^-^ = 13 i^— (Br. J. Pharmacol. ). 134 

398-402 M (1995 !^)], t f Jg-^-T S CI t (Jl i D . jTSE. 

^fl^gflSrfl^-f-S [T jJ' iS' ♦ T^.'l'-^ h • V;^ n i;?;^; (Acta. Derm. 

Venereol.), 80 242-246 H (2000 ^)] ^ , * ^ 

^l^$4^XV^5o SPC, LPC i tj GPR4 OGR-1 ^ — • "fe -'W • 

✓■?>r a (Nat. Cell Biol.), 2 261-267 H (2000 '^)], G2A [1^ 

^ v;:^ (Science), 293 702-705 M (2001 ^)] © #S ^^^^ {Jl ^"g- L , 

W002/24222 fi GPR4 i^^^t^J T h f - -14^ Jt O ffl V^ 5 ^ I^S :S: 

nm^B {^^\SLm\tm.. »s^^) ,ai ds^^j^^ tfbixs„ ^fcjijig, 

-2- 
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mi^^-^^^^) s 37 ^ 11 # 13^ 11 ^ 1 B^^t) ^ 73-77 R 

U 79~82 M) o 

GPCR iJiti. mMX'^m\^mm-t^ t ^ D :ff:y }fi!>^^^{^tl:<X^->^ 
-r^i-^m-rs «^StSM gpcr t i^f^n^ gpcr jJS^ ^Htv^ y ;if ^ 

i: Kf ^ fltl^^ GPCR [^V:3r*7 — -^T/^-^^^a^^^ ( Mol. 

Pharmacol.). 57 890 H (2000 W098/46995] Ht^h^o GPCR 

'T*' 7 • V • V^y:^^ (Bulletin de la Societe 

Chimique). 185 M (1981 #) ;Jo J; 3 — a Ji" T V • -T — ^/'^ • ^ :^ • ^ 
W ->':^>'^ • 5 K J) — (gur. J. Med. Chem. ) , 12 219 H (1977 
^i^tf?^ (I) K:*5V^r R^;5S^/i-;^^ y y Sr^ R^ R' 43 J: t;^ R* ;&5 7k^ 

Y {JitB^-r sgm^ds^/v* y y -cfc d i -rfe 9 .x ^^-(chz)^- 

1) GPR4 ©v'^:?-yi'^^J::||i-satgSr«J^Jt- Si^KSr^^^^^i: LT-^ 

2) m^O^BSjo iTJ^/^j b < *fctt GPR4 (ZJiXiZ-^/V^i^lC^ 

-r-5atfe<^ttisijf^ffi^*-r s-^M^H^^'fi^'g-i^ti u<«:^©EgjSir>'^ 

S^6«JlcfFW$ix5m^^^fife:9-i: bT-^^-rs GPR4 © v- j/^yv^igle: || 

-3- 
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^^mii. &^r(o (1) ~ (2 2) icii-rso 

( 2 ) &.r<0 1 ) ~ 4 ) 

1 ) @a2?u#-§- 1 2mm(DmmMm^^hmi-£i^\.^mmi^tz: s ~ e oitsj&^b/i 

2) iB^J#-^ 1 4 iam<^:KSiB^J;5-e3^f^tb5 3l^Ufc 5~6 0^mi)^^ts: 
5:^y V-^a-^ F<^)1=a^*6<JiB5?iJ<Sr*-r S:^ y =fp? ^ K*fc(4^ 

3) gBJiJ#-§-l S^^OiSSiB^Jd^bilf^tLSiSigKUfc 5-6 0*£Sd='e>5& 
5^y =r:5?tJ' I^;^-^ K©1iM6<Jia^J^^-r S :^ y =f^^ U:^^ 

:^y =r^ ^ Kil^«c> 

4) IB^JS-^l 2s 1 4*5j;u^l 8 v^-rtt;0^ — oldSB^OitS 

ia^j^^-r 5 DNA t :^ h y i/s?:^ vf^^kWT^^^^ y ij^-f x /S^oib 

ig^rW^J-rs 5~6 Olt«;i)^bJfc5;3-y =f ;^ 1^;^-'^ K*;t«^;^-y =f^ 
( 3 ) iJ^To 1) ~ 4 ) 

1 ) iB2?ij#-^ 1 1 ^m©T 5 / ifeia3?a^=fri-s^ew^|ga-r s^ft:. 

2) ia^J#-^l 3^«©T5 /^iB^J^Sr5fr-rSII&«^^^-r5^^*:. 

4) iB^J#^l 1. 1 3*3j:Dfl 7 e> jlf^tbS V^■rtL;5^ — o{ciH«fecDT § 
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Mo 

(4) ^ (I) 




g^t> L < ri^Sife<^«*^T>'i'=3e/vS:^i-;d^. R^ *3 it)? R« ^msii-s^ 

^±*igi^l<^«^^Ty^=aE^/^Sr^■r).-SR^«(^4'^R'" fiWIB R' t inm-^fc S). 
-CONR^'R" (SCl*. R^" jo J:t;« R«"fi-€:tL^tbfl&^ R*:33 itJ^gfrlB R« t P^-t?*> 
5). -COzR^" (^f'. R^'-fiS&IB r tmmX'i>^). -N*R"R"R= (^'t'. R"33 

iTJ^ R^" fi^tu^'tVHuia :Je iTJ^S&IB R' t P«-efc 19 .R« «:iS0T>'^=a^>'^. 

n 0 *fcfi 1 <lr^ 

-5- 
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X ri - (cHz) 2- * fc ri -CH=CH- ^ ^ u . 
YfiS; (II) 

(II) 



3IT/i'^/^*^-r/5='s Z» *5 J: Z'' ;55^tL^tLg!|^-r 5 2 o<^>^^M^^ — 

mw^-h b < fa^gi^<^T *:fcf4gtfet> b < fi^gi^om 

ifeti b< ti0mm<o^mmmt:m^'t (4) «ieiiB«<^-^^^H^^'fb 

(6) R'";05 7K^-efe5m (4) «*fc(i^ (5) «{iia*fec7)-^^^H^^'ft; 

(7) risXU R* *S7K5g-CfeS^ (4) (6) «OV^-f tL:6>lc|B«fe 

-6- 
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(9) m (4) m-m (s) «<z)v^-rtL;5Mw^«<z)^^^H^^jtj-a'ife'i> u 

(1 0) m (4) (8) 3Sc9v^ri^;5^^'iH«©•^M^H#5S:>^t:^^'^> 

(1 1) m (4) (8) 3g<!ov^-rn*MciBife<z)-g-^§^ = ^^'ft:-a'ifet5 u 
» p -r s a «j *j o 

(12) U;(-T© 1 ) ~ 4 ) 

1) t f<lr^<ni?L»lb#»lc;^7^ y -'I'^i y (SPC) 

2) ?i^@^'fb'a-i^#«£T*fcW:#^^pftTT-(^ SPC KX Ofl^l^tLfct bSr^< 

3) i^^>fb^i^#^T<bls:^'fti-g-#)##i£T-e(D SPC i vmm^nti^ h 

(1 3) B (4) m-^m (8) «OV>-f tL;a-l31iB«0-^M*Hm^^b-a-#>t) 

-7- 
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(1 5) fff • Baii^*. mmm. p^^m • ftm^m. jul^ 

(1) ~ (3) m:i3xxj^m (1 0) yM<D\,^irti^^icmm(omm(o'^mi3 

urn-Am^, mmm. n^. m^Am. ^mm.. ^m. nmm.. &m^n&. 

(1 8) ^ (2) ~4) (Z)V^-f D <Z> P =^p? ^ X^-^'^ 

(1 9) ^ (3) «{e:|B^01) ~4) ^^>V^-r^^;?l^-oO^^$:(^)^&^^^ft 
(20) m#o^E&:^<J;t;f/*;fe:{4?&iS?^JO®{5t©fc«?>o. iB3^J#-^ 1 1 

(2 1) 11#Oi^ES*3 J:tJ'/*fc}4?^-^^J(0Sii3t(^fc«t)O, % (2) ^SlJiiaife 
© 1) ~ 4) ©v^-f tb/i^ — o(D:;a- 9 =f5c ^ yy^=f- K^yttt^:^- y 5? jJ' 

(2 2) 11#©^B;&*5 J;TJ«/*fcf4?^^^^J©®ijtofc8t>©|| ( 3 ) «{:iiB«feO 
1) ~4) OV^-f — o<^^#:cD-^ffi„ 

*^B^#bfi. GPCR-efeS GPR4 <D*i- 5 iyi/-:^^^^^^}^^-^^^!^^!:*?] 

GPCR -efeS GPR4 <^>«l^6*)^S^4<S:*^I®Ji-5'feI®<^^^*^TV^, GPR4 <D^^6<I 

-8- 
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GPR4 <om-r^iy^'r/i-^m\^m'r^mmt:nm-r?>mntvxtt. gpr4 

S#olS3^^(5a**fc««i^Ji-5ifeK^ V }^<o GPR4 -^(^iS^STPflSt- 
GPR4 y ;if ^^.F^-g-lc J; 4fe-f 5 v^iJ^^^i^^jt [^J^f^. ^ii&F^ 
cAMP igfi^'^^'ft: (±#*fcfi<ST)^ ^fBSai^ Ca^^aSO^^fk (-b#)> 
mitogen-activated protein (MAP) dp — ^ <^> JJ i^gfe-fb^ 365-^ ^ ^ 5 ] ^^^J 

i-sifes^ GPR4 y) ^-r^'^^-)-f\^Bm^i^^m-r^mm. im 

7L\i G?'R4. (D^ iy'y<^ — :^T ^ =':^ Y^'if^^i^^^) ^*5-^*^5o ±m^W 
^iS^*-r5 t ©T-ts J; VN„ GPR4 i: U-Cf4. ■^J x. IE 11= -f- 11. 1 3 *5 

iB3?y#-^l 1.13*3itJ«17 bilf^tLS V^-f tL**— otJilB^OT 5 / 

^»tcBli-5#tg<Sr^-r Sll&®fi> S:^ [Molecular Cloning, A 
Laboratory Manual, Second Edition, Cold Spring Harbor Laboratory Press 

(1989 ^) ^U^^^ — ' ^ xn^=.l^^$^ 2lnRtW^-f-)^ Current 

Protocols in Molecular Biology, John Wiley & Sons (1987-1997 ^) (£A 

Nucleic Acids Research, 10. 6487 (1982). Proc. Natl. Acad. Sci. USA, 

79. 6409 (1982). Gene. 34. 315 (1985). Nucleic Acids Research, 13., 4431 
(1985), Proc. Natl. Acad. Sci. USA, 82, 488 (1985)^] ta4feO^{4^^ 

v^i*3^^*-o^^:^m<^r 5 y W^m^i^mir^m^n^ DNA tcgp 

*fe#m6<J^M^^A-r5 r t Id J; !3 . ^#-r S :i # So 

•9- 
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«: 1 ~ 5 ii-efe5o 

% ^ y L-fc p^^^;^:/, L— f y n ^ v^^, L-o ^ v^>', L- y i^^-. 
L-;^U':^=>'. L- b y ^ 37 T L-'5^n>'>', L-^^ y *3 J; tJ? L-e/';^^' 

: -r y ci>r i^^^s y /i^n^r ^/v, /•« y / v t 

^7 =-iy ^ 2-T % J ^ lyfk. /■'f--^=-^^^ O-pf^/V-ty^/, tert-:/5^>?l':5^ 
yi^>'. tert-y ^/VT 7 = n ^ df- i^/W T 7 = 

5;^^. 2-T 5: y T V? t° 2-T 5: y y 

Di^ : yi^:^, T>'V=¥:=^V', = 2, $ y y tJ' 2,3- 

Ei^ : -7*13 y V, 3-fc Kn dp^/:7'n y >^ 4- t: K a ^"yzf^^. y 

T ^ y i^ia^j^sr^-r ss^Kjs^^ ia^J#-^ i i ^«ot 5 y ^pa^J^Sr^-t-s 

-10- 
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1 1 iB«<DT ^ Jmumti^. ^Pf3:< th7 5 %&.±. ii^fi 8 0 %&, 
±s$f*U<«:90 $ lc:r± 9 5 %U±(om — {SLt:^ LTV> 5 ^ 

r $ y ilE3«J-^ltS@3?lJ<^|sI— tttt, Karlin and Altschul J: 2) T/^=? 
U XA BLAST[Pro. Natl. Acad. Sci. USA. 90, 5873 (1993) FASTA[Methods 
Enzymol., 183, 63 (1990) ] ffl V^ T ^-f 5 w ;iS ^ 5 o :L(DTjI^=^V 
Xi^ BLAST JJlS^V^T. BLASTN (iS^^iSST* — ^J' — :^ ) BLASTX 

Mol. Biol., 215 . 403(l990)]o BLAST {cl S -:5 fc BLASTN J; o T IB 
Srl5?^-t- S^-a-l-fi. — ^ — (4^»J;t(i score=100, wordlength= 12 

irfSo BLAST 121 S<5V^X BLASTX 121 i o T T ^ y Slga2?"J S: <K Wi" S 

^-a-tSltt. ^ — ^^^^fiM^H? score =50, wordlength= 3 ^ f 5 o BLAST 

t Gapped BLAST a iJ^ 7 A ffl V"> 5 ^-g- {Jl fi , #:/n^^A<^7^-7;*-/l'h 
>-?7y — i^-'^v^V^S [Gapped BLAST ^^:oV^T 5: (Nuc. Acids Res. , 25, 
3389-3402 (1997)) ^#M]o b <^ S W iSfe <^ :Sr 6<J /jT ^ & 4:5: ^ S 

(http://www. ncbi. nlm. nih. gov. #R§)o 

GPR4 B^(omm.^m.m^itttnM-t^mnt\.xti. mx.t£. w.mm^ 

12.1 4*3J;t;ti 8 v>-rtb3i)» — o{c^«feOliLSiB^J;5=' e>3g(^ 

tbSiSi^ 1 5 ~ 6 0 5;^- y ^ K (0 4B^i6^iB3?iJ $r 

v^p).iB^iJ#-^12, I4*3j;-a«18 ^ilfiH^ ol2:|att<o 
^^m-r^:^V ^ K. m6><^:^-y =f5?i5^ v-;*-^ K©f|^^*: (gt 

^ 1 5 ~ 6 0*gS^^e>^5^y =^"5? ti^ V^:^-^ K<iDtilSe<Iia3aj4rW-r5 T 

-11- 
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1 7 ~ 6 0 X !3 U<«20~60 $ b td^if ^ U< 3 0 ~ 

rL>'^!>7^/>'^T'®J^^tbfc;e-y ^ i^;^^ }^^mi^. :^ V K 
cfi© 7 c-5 y y /V f> 7 iyjv-x^m.^ ^ 3^fc:^ y =^3? iJ' V;^-^ K 

fl^fls:, ^ y V':^^ K't'^ix b c-5 T'o f^yW:^' b i/^-C'Bife 

y =f ^ tJ' V::^^ Kfl¥#:^ ^y =f^j^V:^^Ktt>(D5^hVi^;55 73i 
y h i^i^ (phenoxazine-modified cytosine) "eBife^tL^fe: 

;^ y =f^ ^ v-;a-^ Kfl^f*:> :^\) u^t^ K"*"© y jK— X;5S 2'-0-:7'd 

fcVi^y 7j< — ;^X'gm$tLfc:^y h^mmi^. :tV^^i!^ K 

tfJ y # — ;^ ^5 2'- p« b d?^ iym > y /K — ^ -egjfe ^ tl'fc:^- y =f5< 
^ Kfl^#:^<lrip(f 5 ;i i /5ST-fr S CJNflfSX^, 16, 1463 (1997) ].» 

JilBT •;t-y=r"^j5'V:^^K*fcfi;ry=f:5?jJ'lx;^^ K^^#: 

^fflV^.TV-^^-feV^?. RNA/DNAg^^lfC^-^'f ;^-y--l'^>';^i:^>;^;^ by—, 50, 
322 (1992). it^, 46, 681 (1991), Biotechnology, 9, 358 (1992), Trends 
in Biotechnology, 10., 87 (1992) , Trends in Biotechnology, 10^, 152 
(1992). ^liaX^, 16, 1463 (1997)). h }) ^ /l^ ' ^ V ^ [Trends 
in Biotechnology, 10, 132 (1992)). V 3i}?if-< Ag^^ff [Current Opinion in 

Chemical Biology, 3, 274 (1999). FEMS Microbiology Reviews, 23, 257 
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(1999) > Frontiers in Bioscience, 4, D497 (1999)^ Chemistry & Biology, 
6, R33 (1999)^ Nucleic Acids Research, 26, 5237 (1998)^ Trends in 
Biotechnology, 16, 438 (1998)3. fc S fi =» -< DNA [Nippon Rinsho - 
Japanese Journal of Clinical Medicine, 56^ 563 (1998). Circulation 
Research, 82, 1023 (1998) > Experimental Nephrology, 5, 429 (1997). 
Nippon Rinsho - Japanese Journal of Clinical Medicine, 54., 2583 (1996)] 
dip DT. GPR4 g#<DBm^Ra**:fcf±«i«iJ-^5 ^ tii^X'^ 

JOSr^-rs DNA ^ ^ y Vi^ai b fS:0kif^T-C^^-( zfV^^ X-T 55? V 
y ^ /uf' — ^m^^x . 0. 7~i. omoi/1 ©it-ffc-t- h V ^ J»WtET. est: 

T•/^-r:/y ^-f-^-i/a^'^tTofcm. 0. l~2f&^gS(DSSC^?S(l{§ 
SSC ^^©MfiKfi. 1 5 0 mmol/1 it'fk-:^ f y A. 1 5 mmol/1 oi 
l^mi- h }) ^J>>X*)fi:^) 6 5 •C^f^T-e7 w — i5fe i" S ^1 

1 J; •? 5 DNA ^Sr#tf s r i ds-e# 5„ ^N'T y ^-r -^-^^ a >- 

— •y'^-f ::t"t3i/^ — . DNA Cloning 1 : Core Techniques, A Practical 
Approach, Second Edition, Oxford University (1995) ^ (i:|5tt ^ tbX V^ S 

:^m\:imcxn ^ :i ta^x^ ^^-r :f y ^-c x-r 5 ^v^^Ki^bxti. 

m:t\i£±^ BLAST FASTA ^^ffiV^-Ctf^ Uytittdl 2. 1 4*3j:t|51 8 

-5 DNA t^J^^< <b ^ 7 5 %jJiJz«^*Sllltt^W-r S DNA ;$sif * L < . J: >9 
$f * b < « 8 0 %ij;Ji(DlBPi4=^*-t-5 DNA. $ * U < « 9 5 %J^_b 

(O^mik^^-t ^ DNA ^^Jf5ri:^5T-#5oP?^ U:^^^ Ki: LTfi.DNA. 
RNA ^V^-f tL^ffi b S *S DNA *S#fii(3:ffi b S o 

JblBT ^^^-fe:/;^-^y =f5?^l/:^^Kt5b<fi^Ti^^-t:/;^-;3-y =f 
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ofcfB^ot&sia^jsrW-rs DNA i ;^ b y i^i^a^i^ y taikwy-^ 

IJIJ: «9 r ,b ^S-t? ^ 5 [Nature Genet. , 8, 42 (1994) ]o 

^mm(^m.mm. -^i^^h -^i^. %m. h 7 ^ k i>«s^©i»^^. 

^r^-r /l^;^Jg^^=^^A*fe^ LTtt. y A^Jtlfe CVirology, 

52, 456-467 (1973) ; Science, 209 , 1414-1422 (1980)], ^ d V i;? 

v- 3 ^'fe CProc. Natl. Acad. Sci. USA, 77, 5399-5403 (1980) ; Proc. 
Natl. Acad. Sci. USA, 77, 7380-7384 (1980) ; Cell, 27. 223-231 (1981) ; 
Nature, 294. 92-94 (1981)]. !) — A^:^ U 1^ H -8^ # A Sfe [Proc. 
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Natl. Acad. Sci. USA, 84. 7413-7417 (1987) ; Biochemistry, 28. 9508-9514 
(1989) ; J. Biol. Chem. , 264. 12126-12129 (1989) ; Hum. Gene Ther. . 3, 
267-275 (1992) ; Science, 249. 1285-1288 (1990) ; Circulation, 83, 
2007-2011 (1992)). lUg! D N A ^ !9 ii ^ * fc D N A# A& 

CScience. 247, 1465-1468 (1990) ; J. Biol. Chem., 266 . 14338-14342 
(1991): Pi-oc. Natl. Acad. Sci. USA, 87, 3655-3659 (1991); J. Biol. Chem., 
264. 16985-16987 (1989); BioTechniques, 11, 474-485 (l99l);Proc. Natl. 
Acad. Sci. USA, 87, 3410-3414 (1990) ; Proc. Natl. Acad. Sci. USA, 
88, 4255-4259 (1991) ; Proc.' Natl. Acad. Sci. USA. 87, 4033-4037 (1990) ; 
Proc. Natl. Acad. Sci. USA, 88, 8850-8854 (1991) ; Hum. Gene Ther. , 3, 
147-154 (1991)) ^^mif ?> ^ t-d^X't 

V ;«f > K© GPR4 --^(Dm'a-^mm-t ^mnt ltwc. m^i^ gpm ^^stfe-t- 
#5;ds> GPR4 ^!^m&^\^mm-r v\'^o i^tzLm^i^it^^v^^ 

— ■:^/^^^$^T' t> ^ y n — -:^ /u fet #: -e t> J;v>o ^ co X o t UT, 

GPR4 tr^fifei- S tfifP^^*:^Srfoff 5 ;i i: i^sx'^ 5„ * fc. t hM=Jr^ 

(1) 5!K y n--^7ViiL#:<Df^®i 
GPR4 ^ tl^-^^ <DU^Wt)i^ V ^Zff- h^(Dm^U°u. S V>{i GPR4 (D—^ 

^^J!^<^^#Sf4i&#' 1 05^ fc !9 50— 100m g ^s^* L V^o 
^7^5^ K^ffiv^S^-a-fi. -<:/^ F<Sr;^;^7 iX^if-f-^-^iXT^^ (keyhole 
limpet haemocyanin) n u y ^^^^(D^i' ]) T H 6 I- j^-a* ^ ^ 

-15- 



wo 2004/017995 



!T/]B2003/003475 



^^mOiS4-fi, 1 HI i 0^-^<D^ 1-2 3l^^^3# 3~10 lEl^T 9 o 

^1 1 irmm-^i^mitem mm:^^m^^ (elisa fe) : ^^»i^frj (1976 

Antibodies-A Laboratory Manual, Cold Spring Harbor Laboratory 

(1988)] mx-mm-t^o 

IcliSi^^^ :P Zf ]) JV^^^ [Antibodies, A Laboratory Manual, Cold 
Spring Harbor Laboratory, (1988)3. fi DEAE--fe :7 r " :^ ^ A , 

(2) ^ y ^ u^-rf\^^^(0^mi 
« GPR4 <0 — U<OT % / Wtrnm^^T^^Zf'^ \^KS^ ^C9JfiL^S;5S + 5>>fc 

l,200rpm t? 5 Ufc^s Jz^^^tTS, 

#e)tLfc«t®iii:9-©Ji$JWSaS: h y ;^ -ilL'fcT:^^^ "^i^i^tff^e^ (pH7. 6S) 

T? i~2 ^^iig^aa b3^jfiL3^^^* Lfcm. memj#^t? 3 ini^i^L.. 
5o 0y;tf^. s-TiJ'i/T^^v'Bttt-^ ^7;^ (BALB/c*5fe) 'WMMmmm 

P3-X63Ag8-Ul (gtT. P3-U1 tV^^-t) [Curr. Topics Microbiol. Immunol., 81, 
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1 (1978). Eur. J, Immunol., 6, 511 (1976)). SP2/0-Agl4 (SP-2) [Nature, 
276. 269 (1978)) > P3-X63-Ag8653 (653) [J. Immunol., 123, 1548 (1979)). 
P3-X63-Ag8 (X63) [Nature, 256. 495 (1975)) ^SrffiV^5::i:*5-t?#5o 
tlh<Dmm^it^ Z-T ^ =-^y1^m CRPMI-1640 ^^IC^^/I^^ 5 >' 
(l.5mmol/l). 2 - JV:^^ V::^^'? J (5 X 10-^mol/l) . ^ 

(lO/ig/ml) *5 J;tJ«4^ll^]ajfiL^ (PCS) (CSLttM. 10%) Sr*P;lfc^a 

T. ]E^^*biv^p) ic. ^ ^ =-1^ (i5Mg/mi) ^laa^tLm 

«i) -^m^-r^if^. jiiiBi&sii-a>o 3~4 0 grtcnES^fl&"e^* b. st-g-ic^^ 
2xio^j@e;jsffiv>5o 

fcfi PBS( V lym^-t b y i.83g. V -ym—:^ 9 ^ o.2ig.:feiS 7. 65g. 

s®7fc 1 y y pH7. 2) -e J: < istwx.. mf^woi^. ^w-m^mm #^ 

ISj^ia = 5~10 : 1 J; 5 S-g- b. l,200rpm 5 ^^raii'C-^ii Ufc^. 

1?. xo^^W-M^m^-hfz. 9 . y p-i^^ y 3— yi^-iooo (peg-iooo) 2g. 
yum iitf-^'J (DMSO) O. 7ml Sril-g- b/c^^g-lr o. 2 

~lml bs $ blC 1-2 5>^®tc: MEM^ifi l~2ml ^^Isl^Ap-r So 

^»P^. MEM ^«&Sr*P;tT:^l::d5 50ml fc/jj S i 5 f-iiM-rSo ^m^WL 
^ GOOrpm T' 5 ^ 'L^ :»-|f ^ , Jb?S ^ ^ T S o # b it ^M^^ 5^ ilS ^ . 

i^S-^^iMc^c bfc^. ;^ f'^ s/ mj: J; sS^jA^. m b -e i0 5 ^ dMci 

HAT ^;N&CIE^^*©JC: fc ^^5^ (10-*mol/l) . 5=- 5 (1. 5 X 10-^mol/l) 

*5 it^T ^ y 7*7^ y >' (4X10-^ mol/1) ?Sr*P^^t^fl6) 100ml cfJ ^ S o 

96 h (c: ioom l/J^"f-3:5>?ib. 5%C02-C 

^w-cfi^ 37''C-C 7~14 B rnl^^-r -So 

'^m±.m(0-'U-k h^T y^-^-'f -i ^ X [Antibodies. A 
Laboratory Manual, Cold Spring Harbor Laboratory, Chapter 14 (1988)) 
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L Cl ID a HT J$:H6 (HAT ^jfi*^ 5: y iTt" U ^ fc^Jfe) . 2 0 S 

}) -^f > iidiM C2, 6, 10, 14-7^ b ^ 7« i^^J? y';^ (Pristane) 

0. 5ml 2M^^W-rS] bfc 8~10 M^<7>-^ -^^^^fcfi^c 

^■rs^^^r^y -^jwna 5~2oxio»iNai!a/EESr)^i^i*3ic:aMi-s„ io~ 

^flgTK^'fk l.fc^ ^ 7. li-^hWii^^^^ S.OOOrpm X 5 ^ PbI it 'i> b 

* fc ^ 5/ ^ ^ / o — ^/u^^{s: -ri^>'i/df5, ^^^v^T^T5o/i^y'^:?' 
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?^*p^j. 0y^f^. g^^-:?- h y i> A^ f y -j^ a. ^m-r y v t7J>^. m^h 

jUp-rs r tiX# 5o 

tg#»*^ctt*S-^lH]^(*. g 6<] <h ^ 

X ^ ^^j^^a^. m^^x i umtz^ lo^ g Ag- smg/kg xfc 

tr^^-r s w <h i o X Si#-r s - <t ^5 X- ^ s o 

GPR4 {:i*&^j'^ffl<lf*i-S'fk-a-#) 2r bX{±. mx.\^. ^ (I) X^^ti^S^b 

fl!ioS:#-^<^'(k;'a-'fel-ov^x % i^^xfc 5o 
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tert- :/5^>'i'x -^yf-fv^ wy^>"^/^x ^^-^^^f-r^y^ ^^i/a^^ 

-f'7-:=-}V^ y<l/'r=^/\^^ •^^-fe:=./V^ ^ /'I^ s ■^'^n^dr 

(v) D >}r- , 75/*. i^*. %^^x.-a-^ ^mco^u^-^:^-^ . 

(vi) T y J; tF^tt^**LdSg|^-t-5 2o<^;^*®^i:— ^lJi7ioT?F0 

»*s^tf btb. 1, 2, 3, 4 - -t" h 7 fc K n 7 

^yv, 6, 7, 8, 9-7^h7fcKc-5H-^>'>/ix^ cz ^ ^ 

( i X ) « ^ # « *5 j; TJ« ^ * ^ T ^ © ^ * ^ « IfP ^9- b tJ5 ^ tb ^ ^ 
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Mi!^^\^tt^ V i^ji^. \f^i?=-^i^. fy^i^^/i^. t°y^i^=/v, ^:^y-r 

/u. ^>':/c;';8-:3e^ y y >'V. ly^^^V >f V K y -r y >- K y =af 

y y 'f y =ar / y 7 ^ 9 -ryf-f^ y i^ = >'^. =^ / =ar■l^ y ^^^^^ 
If n y tf 7 y y :3E^-:^y y =>'^. v^^y y h y r y y -7^ b 
^yy/v. -r^iJ^yy/i-. nr-^^-/^))^. ^ y yi-^^-y v ^ryy/i^. 
-fy^ryv/i^. ^acn/w, ^ y >'i'. eoyv^^yv, 2, 5 --:^;t-=3r y tro 
y = '^ry V i^=^^i-. 2j-:3f 1^y y = i^^yi;*^'^, f'^yi^y. 
if^^^^'n/u^ ji^ ^ tr ^ ^ = /I' ^ 5!j%^ tr^ y s^/i'^ 2}^^tf^yi^y. ^/i^ 

y r^/i/, ^/v*: y y , f- yi- ^ /i^ y y y . tf 7 

h ^ t Ko t-y e^^u, h ^ fc Kn tr^=>»v, 7" h 9 t Kt3 :7 7 = /w. -7" b 
7fc Kndryy/w, v^h^t Ka^ydryy>'^, Ko^/y/v, ^ 

fc Kn f y i^ju^ 4 V }) -< y -^^ >' K y =^/i^. f u y i^=:/i^, ^^ry 
y = :a-:3p-y-y y tr-< v i^y . y . f e^^^^'u. 

:^-:j'^tKn:aryy>'^> '<>y'f5^yy>'v> -ri/^^^y^^>'^^^ 4 > }^ v j^^. 

4 y 4 >- \^ V zfV =-^1^. t K cr ^ K y If n y /u, fc K n tr 13 

y /p. If 7 y y /i^. h y T y y yv. b ^ y y /u. ^ ^ y y p ff e, 
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fi. m~^ftfim^ox s «»Jx.f^ftjfes^ 1 ~ 3 uT/i^^ji^. urn. 

m^T V —J^:t^i^i^iSi-f ^W:^& t VXti. 1^ — * fc tt^ o x . m^i-f 
m^^W^ 1 — 3 <i;jiiT/v=aryi'. iSiSiTywa =Jf- iS ife T /t^ = =ar 

v's fi T ^ =¥ /L' =3r ZmW^T 9 ^ ^i-^ ^ iy i^is n ^ 

ha, kKndrV. T ^ y mt^^if ^fi^^ o - - i£ igi T ^ 

/VfiH&IBfSMT-'V'^i^/^ (i) t PM-efe D . <^ vfiBti^^^a ^ Xv) t mm 

y>3 dr i^j^/V/K^/l^. -J^i^, €/'T y , = b n , t K n , /i^ # . 

(giS^T/i'^/u^:*-. ©IfeigiiS^T/^^/w C ^ g JSHS jgS T =af /V I;: :j3 ft 

= ■jSiiiT/v;s57 y ^>'i'^^i^. j&I^LT ^1^=^^'^:^ ^WlT/v^ 
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f±. ^^^^^^S6i^T y -/v(vi), v^iJ' o r/v^r/i' (ii). o -$r* (v) , 
^S(ix). *5 J;tJ'<£igiT>'V=aE^>'Ki) 5: iRlftT'fc «3 . T 7 /i' ;t- ^ © T 

Ji? = yu:J3 J; tJ«=E- / * fi l£ jgi T =3?- /i^ T ^ J — )\^^ ^ ''y <Ol^m.T 

-c ^ i v^o 

t U-Cfi. M IB @ m {B Si T^v^yHJi*3(t 5111^1^ (xi) ©^^-C^ff^SJc 

fife ^ tt 5 S^^^^«l-*5 tt 5 mi^S(i<Sj^T>'U':3e>'i' [^{Sj^T/v^/utiW 

mtl^Xit. m — ^fc^m^feoX. ■e»J;tf:fSJ^»^ 1~3 yNo^i^, t 

Kndro/^ ;«7/l'/i?dr<y, T /l^ ^ ;i(7 /i- ^ yi' # ^ -5 » i X 

/Nn y >{i8{f|a/Nn >r>' (V) il^ttXfot?. |S T =» ^ yv t}? = yKO 
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yNO^V- (v) ^jjsapff 

y ^^'fbiSiJTyV:^/^ (^^S^T/^^/i'^Jit;^!^^^!^ ^ ^ ^* *v tu fB 

m ^'^xmh^^mmTiy'^=^ ^ J»m. 'J / m^-^ir (i) 

jki^-r 355^1^$ ti.T#btb 5 Earn T i> A*S^;!)S^{f b tbSo 

ox)5^*b<. ^ihTi^mmm.. m^m.. mmm. v i^mm.^ 

^v-tf ^^i^mM. z^-^/i^^^. 

^m(DT/u^ V -^mm.. ^^^^^^ j>>m. ts jvy^ h.m.m'(OT v ±m^ 
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?Jc iJi -fb ^ ife ( I ) <^ ®i at o V ^ T I^i W i- S c 

•y . ^ ^ • i^l^-^i^^ (Protective Groups in Organic 

Synthesis, the third edition) ^ ^ V — (T.W.Greene). 17 y ^ (Peter 

G. M. ffuts) 3 • !7 ^ y - • T K • ■1^ V X • >r 3 — >K v--r 7^ y K 

(John Wiley & Sons Inc.) (1999 ^)] (D^J^KH-T ^ t X <0 
ih^m (I-a) f4. g^.T(-^i-®ii£:*^«fef- J;oT#5 r i ;6St?^ 5o . 

mitm 1 




(l-a) 



(^tf^ r3^ r4^ r5^ X *5 i tJ? Y ^ tb H W ^ » «9 . R« f4 
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<x@ 1 > 

'fb-g-'fe (Ilia) ^J^Jm-^ UTffiV^, 7-61983 {J:||5^$tLfc:&&l:: 

ti^v^, 1 YH (iS:«t'. Y figtriat i^^-efcs) 

<bl^J;?). -fb-^i^ (IV) Sr#S r d5-e^ S„ -fk-g-^J (llia) 

7-61983 icpa^$ttfc^&^fciti^tutci2p Dfc:^i£t;i i 9 -a^Rfe-rs ^ <t 

^5 -e # 5 o 
<x@ 2 > 

(IV) S:TStt^lSE'=f . 1 Sft~:'ci§«l<^^^^AT/V7* t K7K^^R 

#:fcT{-s 1 ^S~;'^il3^<^ R^R'NH (^tf , j3 i "O^ R" fi ^ tb^tb^IB <t PI 
^1?fe5) *fctt^©*&^it<hRf&^^5.^ <b (Ci 9 . -fb-a-^ (I-a) ^# 
5ri:dS-e#5o ^/c. jJ>/ui>.T/i'Xt K tK^^ ici f<: ;t . b y ^ ^ 

-fk-a-iife) (i-b) ijtTi-^-r^&i^J: ^X'fk-a-'fe d-c) icsiiit-t-s 

t -e ^ 5 „ 

•26- 




(^ffj. R\ R\ R\ R^ R\ R"^ R". R\ U. n. X *5it;? Y -5: -6 tb t& 

< Xig 3 > 

^t^i^ (i-b) ^^Sii^^^J. 1 Sa:~;'ciiPi(^ R*u (^4^^ R»*3J;z^u 
(l-c) Sr#5 :l ta^-Q^ 

-fts-a-ti (i-c) Ji>-b> &.ri^^-r:&m\^^<:>x^t^m d-b) sr$sit-r2>^ 
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(^if. R\ R\ R\ R\ R'^ R". R'\ R\ n. X 43 it;^ Y tt^ix^iT.gtilB 
<XS4 > 

-fb-a^i^ (i-c) ^^m^^^m^. i ^S~:fcigSliJ<o r'r«nh (^tt-. R"^*5J:tJ? 
j^<om<o.m.&. tti-^ b < 20^0 ~ loot: ©Fsiota^-e. i~ioo i^rBiSf& ^-^ 

(l-b) Sr#S w ^ ^s-e# 5„ 
D D o^iJ' ^an/)N/VA, Ei^-fbJ^^^ 1, 4- :^ ^ V . -7" h 

[5.4.0] y ^ -7-3i:/^^|rffi ri:;d5-e#,^-eijby ai^^WT 5; 

-fb-a-^i (i-b) 4'. -fb-a^i^ (i-d) ^ffiv^, £it.Tl-:^t-;^^felJ: ioT'flii-a-'^ 
(i-e) ^mikir^ ^ tt^-rj^ 




(^if. R\ R\ R\ n. X 43 iTJJ Y fi^^^^tui^ffB^ m^-efc «5 . R"4oJ:tJ« 
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-rs cH(cH2),N <i: -i^tc/io Tgi^^ b < i-±^m:^<om.mm^Mm l.t% i 

05 nT>'V=aryu. b< fi # S ife © (S iSSi T ^'V ^ =^ s «tfet> b< fi#^ 

< W:^eife<^T y — >'V^^ b. m 0~3 ©ms:«r^-r) 

^w^ae^v'v. mmnr /i-^^i-. isi:x^rv—^i^i-i^ti^innis^tmm-^^^. t 

R'*isXXJ^ R";5Sp^-r5 CH(CH2)„N <t — t^i o T ^ S t b< 
tt#ei^l<^1t^SI^ bXti. 7^ b 7 t: Kn f y v^V. fay tr-< y 

3t: y V > ^^l' t K a T if t° . /H:: K n T ^ >' . 7^ h ^ t K o ^ / y > . 

^ ^ M ^ t - 3^ J- Jfe C5 -C ?^ fife $ S « m ^ S © g ife ^ i: P « -t? $> S o 
<XS 5 > 

ih-a-m ^m^mm^. iis-78'c~4o 'co^<^)?a^-es 2-4 ^ 

ft(5:>7K*'(k;T^^$ = ^'Ay^!>A. s^^y:?'^ f ;v7K*-fkT/^ 5 =^ i> a y 
^^^^^ ^*L<tti^-fy:/'='fcVi-7K*'fbT/v5:^e7Ay5^!>i^^<^3^ 
5n^J#&T-e 10 :^^1~24 ^F^. $f * b < f± l~3 ^ra^OfS-r 5 r i: Id j: 

^ bX -pij ;t ^ n n ;>« ^ , ci a t}^ ^v- , ESi^^bj^ 
^^^^cnaii^V, ^^'■tfVs b/U-oi^', -T^h^fcKnp^^ 
V. i^rc5"/^:n-7^y^^^^3*-tr*fc{4m-^bTffiv^S ^^^X'^. 
b < ^ o CI ^ ^ * yt h ^'V^ ^ b 5 o 

-fkl-a-i^ (I-d) ;?i^e)l*ATl-*-t-;&&lc J; oT^k-a-ife (I-f) t:mi&'t?>^ t 
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(5S:4'. R'> R\ R*. R'*> R"x R"x X. Y *5 J; t)? m fi-e tb^tbWIB IrI^ 
< 6 > 

S#^Tx i~48 Nf^^^ $f * b < fi i~3 ^W«!i3g-t-5 :i ^ iJi j; t) -fk-a-'^ 

-ft;;?; y a. ^^;{7 y iJ^ a. ^^-fe^xr^ a, ■:hby r>i>.^ b^Jf-v' K^ds^ii 

0!l;tt^7KN T^b^fc K^7^^^^ 31 <^ 31 — -7^ , ^ y — /V'. J 
— zfn^-^j^jv, iP^vtv:^f>>^ i^^auai^i/, ^V^:/. Y ;v 

7^h7fc Fn7-7:^tjL<tip'i5'^ ~^^> *fcfi^^ b i: tK <^ -g- ^ ^ft 

'fb-a-ife (i-c) cf. -fb-s-iiifei (i-g) 5{i^ beATi-^^-r^«fe{-«t oX'Tk-a-i^ (i-h) 

mit& 6 
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_hiE<©:t^l::i3V^T b y Tyw^a^yv-f/ y yVjs itJJ f y T =ar 5^ V {Ji *3 
< X© 7 > 

iff* L < f*^?a'-20o'Co^©?a^-c. i sm~:fc;igS'J. b < fi 2~4 ^ 
a<^> TN3 (^•^'^ T fil&^i: l^ia-e*>5) . ii^KP&SrABii*-^5:fei?)l::fi!!i 

^ft~;'^igPJs b < 0. 5~2 ^ftCDjg^ /£1^AP^J(^#^ETs 1-200 B# 

F^. b< ti 3-48 ^Fn^Sf&^-frS ^ <t {-i 9^t;-g'^(i-h)^#S w ii-h^ 
-e# 5, 

:i:^b7Km^:S. 7K*'^b•:^ hy^^A, :«;y!>A tert-:/ h ^ K. TK^-fk-^ h 

y A. ^-fbgera^^s^ij^^ix, u< {i^t-rbr ^^^^ -^i^. m-it-i^T/i- 

;Uac>-, df-v^i/^^^ T- * {i^g-g- U T ffl 5 r i -c fr , $f ^ L < 

i\:,^m (l-c) 5!)*biy.T»3i^-r:*-«feJ- J: oT-fb-g-^i (i-i) ^iKit-t" S i: <b 
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{^fp. R\ R\ R*^ R\ R\ R\ n. X *3 i Y fi^tt^^T-ifr^ ^ IrI^-C 

Q I^T )\^i3 y ±m^JS<^m^{-f4 P 2 lEr^t-) 

y ±M:^M U -C fi if ^ 'yt7J><. :«7 i> A ^ ji? # tf b lx 5 » 
<X@ 8 > 

U < t:^ 70'C~80'CtOFfa©MgE-e. i ^S~:^i§PJ. $f * L < fi 4~8 ^ 
gc5(R"C02)pQ (^4", R"s Q *5 J:t;5 p fiJe^tu^tbWiai P^T-fcS) . 1 
-iooNfKs $f*b<«: 3~72 NrfflS^&^iirS ^ i «?'fb-a'«^(I-i)S:# 
5 ^5 -e # 5 „ 

>fb-8-#) (I-c) 3!»^bei!.TlJ:^-r:^ffil- J: oT'fb'g'i^ (I-j) ^©iifrS-^: 

;js -e ^ 5 o 
Mit^fe 8 
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(^tf, R\ R\ R*. R\ R^ R'\ R\ U. n. X XXJP Y it^ fl^timU t m 
<XiS 9 > 

m<D r'sui^^. R'-'i^mmt m^-efes) t . 1 * u < « 

TK^-fli;!?? y TK^-fbj^/vi^ v'-f y :7°n tw^9^/vT 5 V. 1,8- 

i?Tif If i^J^ O [5. 4. 0] ^7 ^^7=^ 5/ rJ' _7_:n >'^<S:^ ^ ^ t -C ^ . ^ X' h 

l,8-5^Tlf n [5. 4. 0]e7>'7*>:y^ -7-rn^^35S$f^ bV^, 

^LTt±s ■6^;tf^i>^i5'nn^;Jf>'^ ^rnn*/VA, Etg-fk^^. i^^ndoc^ 

-fb-a-^ (i-j) -fb-a-^i (i-k) i!>>hSJiTi^7ri-t:^m\^^^x<t^i^ (i-d 
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S) 

< 1 0 > 

-(b-g-ti (i-k) ^m\t^xmTk^5 (DJime tmm^£Rjt^^n 0 ^ ti^^ v) 

ih^!^ (I-l) Sr^Jt-r 5 r i 5, 

-ftS-a-^l (I-i) f>^h&LTi^^-r:^W:\^X-oX^t'^^ (I-m) Si ig S ^ 

-e # 6 o 

mikm 1 0 




< Jim. 1 1 > 

'fb-e-i^ (I-i) ^.^v^-CiSiit^s ox® 6 <b Isl^jfcSfSSr^f 9 w Ij: J; D 
-fb-a-^Kl (I-m) SrSSitt-S :i i: ^5T-# So 

-fk^t) (I-m) :^>h&LTK^'t:^mKX<^xit^!^ (I-n) ^Mit-fs:::^ 

mmm i i 
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< X@ 1 2 > 

(^•f X R^':fej:u« u tt^^^Hmmtmrnx-h^) t . 1-48 nfFbI. l < 

3~24 ^ffiSJ5£^ ^-frS r ^tzij: 19 (l-n) <lr# 5 r i:;&s-e#6o 

fi. -BSIxti i^^' n a ^ ^ a o /V A , mmtm^. V X2 xx , ^ 

h/Wi^-, ^i^u:^^ mvk^'^/i^. 'J :^ '^/v:^?vj>,T ^ K. v?;^^ 
/VT-^ YT % N-7« 9^/v-2-lf cr y K h 7 fc K 7 7 i^oig^^w 



-fb-a-^l (I-m) 12:*5V^T n=l -efcS jb-a-i^ (I-ma) b iJJL T Jil ^ & iCl 
$i3t)£ 1 2 
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< JLU 1 3 > 

it-B-m (i-ma) ^^^i^mm^p. o^t)^h^j:t^\^m\'^tzmm<o^^<Dm(D 

«: 3-6 ^^»(^)g^ife^^bj^J#^T. 1~48NfPb1> «^*L<« 3~24NFra«!! 

S-r 5 ^ I- J; t) -fb-g-^i (i-o) & r i: 35s-e# So 

ZliJ'aA^lfyi^^i^^A, :!(f ^ y A. HM-lbfife 

i^^vinsL^zy^ f.^vm^', as-i/Vi^, i^^ai'^/W, fi^^, -T" 

-fb-g-i^ (i-o) i!)^^uT\^^'r:^W:i^xoxni^m (i-p) ^iJit-rsw^; 

# 5 „ 

mmm 1 3 




(^C;»=f». R^ R\ R*. X*5j;t;« Y fi^tb^*tUH&ffi,tlll^T'feS) 
<Xife 1 4 > 
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5: F. t < «fc Kd ^^y/UT 5 >' <b . 1 — 48 ^FbI. ^if * U < ft 3 — 24 ^ 

^ft~:>cji«!Is ^f* L< i~3 ^M(Dm^t£M:A(>M<omM^. l Sfi-:^: 

fro -c J: v^o 

ji^ j'^jiftTk^j t L.-cf±. -N;! {^mtki^^. mtk^^/v-^. mm:^m-r h V 
i^ig-:?- h y A. 7}n/wat 5 s^-fb- y v. m-fbi^ (iii). mm. 

< ttMTkP^. #7k7i?7vm^35S^tf ^nSo iiS ^i^^i: UTTfi. -e»J;tr^h 

y 5 t° y ^^^'^ Ti^m^ft-t h y ^7 A, Tkm^t:^ y 

X2 VI 31. ^ ^ ^y'^ii^^ ^i^u^'x — hn--s:v^:^. T-feh = 

hy/i'. I^^x zfxi\f:^i^m.. ISM. h y 7/^;i-ni^®. If y 

V. -^^ ^/i^JJ^/VAT 5 Kx ^/VT-fe b T 5 N-T^ ^-'V-2-t'n y K 

-fb-g-ifei (i-p) j5»fe^TlJ:^i"^?fe»^i J: oT'fli'S-'^ (i-q) ^Miti-SC^ 
©iitfe 1 4 
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<Xg 1 5 > 

-fti^ife (i-p) &m\^^xmmm 6 (oiLUT tmm^^RHt^^n ^ :i t\!ijL V) 

ii:.^m (I-q) 4rMit-r 5 ^ t ^5-e# So 

-fii-a-i^ (i-c) ji^bijiTi-^-r^^^jc: i oT-rb-e-^ ci-r) ^i^it-rsii 
nmm i 5 




(^tfx R^ R\ R\ R". R«\ R\ u, n, X is xu Y ^^fimm t mm 
< nm. 1 6 > 

~4 ^s<^) Q-cN . Q' nmrntmrn-eih^). l< h y 

A , i~48 L<ii 3-^^24 ^m^l^^-^^ :l ticJ:^ it^m (I-r) 

i^^nncc^^^^ h/kjci^, 7l> A T 5 

-38- 



wo 2004/017995 




;T/IB2003/003475 



-fb-a-i^ (i-r) ;d^bijtTJ-^-r*ifeic ioT-fb-a-^i (i-s) ^mm-t^^t 

;55 T- # 5 o 
@liti£ 1 6 




<Xi^ 1 7 > 

-fk^ife (I-s) ^mm-r ^ ^ ti^x^ 
ih^m (I-r) 3&>e>£i(Ti-^i-:3^ifeiw J:o-C'fk-a-#) (i-t) ^mm-t^^t 

;&5 -e # 5 o 
®iit«fe 1 7 




(i-t) 



<xm 1 8 > 

-fb-a^^i (I-r) itffi v>-c$sitfe 5 <^xm 6 t mmtn^)^.^^ ^ :z t \^ i. Y) 

(I-t) Sr®ijti-5 :i t 5o 

-39- 



wo 2004/017995 




;T/IB2003/003475 



it^m (llib) *>feJJitTli:*-r*i5fe»;: i o-C>fb-a-#) (l-u) ^rgJit-fSr 

1 8 




(^tfi, R^ R\ R\ R\ R\ R", R". R'\ R«. R'. R". R", R". Q. 

X *5 J; tJ^ Y ^ ti. ttr la <t 1^ ^ 5 ) 

<xm 1 9 > 

-fk-a-^ (Illb) <S:fflv>T®ii&^ 7 <^xm 8 ^ lU^/i^f&^fr 5 - ^ J; 
y)it^m (V) «r$sJit-f-5 :i <b ;as-e# So 

<Xg 2 0 > 

(V) ^ffl v^T^itjSfe 5 oxa 6 <t l^^/^Sf2;^^T p ^ {iiJ; !9 -fti 
(VI) <lrM)t-r S ^ i ^5x't -So 
<X@ 2 1 > 

-fb-a-i^ (VI) trm^^xmi^m i 2 ©xa 1 3 mm^j^^it^^n 5 ^ j; 

(VII) SrM5ti-5 id5-C'% So 
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< XS 2 2 > 

-fb^*^ (VII) t:^mmmm'¥. jIS cc-so 'c<om(om.m-^. 2-4 

m^tma). M-fb^ClDx ^'PA^. ^^nn^^nA^fyi^^i^^A, 
<n i~4 ^fflMH-t-S r t J; >9 ^b-S-ifeCVlII) SrSlit-r^ ;i t ;6S-et 5o jfiJ^ 

11(21 J; ?) . mmm t l-c. 0. i~4 ^&<omwtm<omm^. ^±\tmf^. v 

m.—ii^%-f- hy!>Ax ^/v:7r§i^^s ^'fb-'i'T' § A^©^ii^ife«r*p;t x t> 
J; v^„ 

^tStt^^Ki: Ut: ttx -ERj^t >'^'5^>'V'3i — x h 7 t K n 7 7 v , l. 4- 
5^:^=aE-f- V. f^/VTi^ /WAT 5 Kx f"/VT -fe h T 5 Kx p« ^ /W ^ /V tJ^ 

Kx '<>^-^>'^ h/l^jn^-^ ^^S^V'Vx I3np{:J»^>^^ Tk/WA, 1,2- 

mk. i^^, e^m, 7k^;5S^if e>ix. U < f±T-fe h =^ h 

<X@ 2 3 > 

'fk-g-'fe (VIII) sr^ett^ift^. 0^-80 t:©ra<^mig. »*u<« 
^mx. 1—20 ^>itmt lo 5^1^—24 ^fais:;s$-&. ^<d^, 1 

^4~;^:igPJ© R^'OH (^'I'x R^Mi^iB i ll^X fc S ) t S;fi:$-fr5 - J: 
/v*;/WAT 5 Kx ^/VT-k $ K> 1, 4-e? ^ 1^ :x , T "k h= h y /i^x 

So 

< X© 2 4 > 

-fb-a-ti (IX) ^ffiv^-c»iitfe 1 oxs 2 t mm^Rj^>t:n 5 ^ t tj:± 
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(X) ^iii^fs r <b 5o 

< XS 2 5 > 

(XI) ^^Mjg-rs ;i ^5-x?t 5, 

< 2 6 > 

-fb-a-i^ (XI) ^m^^xm^^Wi i <Dxm 1 1 mm^^^ft^^n ^ ^ t\^x\)it 

-B-m (I-u) ^|!iiti-5 w ^s-e# 5o 
ih^m (I-u) ?5=»e>£XTlc^i-^felc ioT-ffc-a-'fe d-v) ^r^iS-rs 

mikm 1 9 




(^ifs R^ R\ R*> X d3 J:t;« Y t±■?r^^^tLi^^lai: i^^-efcS) 

< Jim. 2 7 > 

'fb-a-^i (i-v) <SrM3ti-5 r t ^5-e# 5„ 

-fk-a-^J (I-v) i!}^h&^Ti^^-t:^mi^XoX^t^i^ (I-w) 
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< xm 2 8 > 

-fk-a-^ (i-v) sr^stt^iEf. ii^ 010—80 'C(^pfl(^m*. ^ff*u<f*ii 

RS-R«»NH (^"t", R*» *i J: tJ« R«Mi^tt-?:**T.MIH l^^-eS? -5 ) t S 
^S^-frS J; 5 ^k-^i^ (l-w) «r$S!3ti-S c i So ^^mic}^.\:.X . i 

rti>x'#5o -r^£t?*>. -fb-a-i^ (i-v)tc^si4^®^'=p. 0.5-10 ^m.(om 

S ^^-a-^W <b 1 ~10 R5»R6«NH i^^^ R«- *5 J; U« R«' f4^tu-=enttl 

IB l^^-efc-S) ^ADx. ii^. or~50 °CorHloi&l£T' 10 5)-^~70 Nf^ 
^-arS ;i i: J; 'fti-a^*^ (l-w) ^#6 r ^ss-et 5 , 

fV-^^'i/Y. ^.y^l^. \)Vau:y^ T-^'^^hV^l^^ g^^m^ 
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(EDC Ui^^^) ma^mif fbfl^o * . N- t K o dr < ^ K ^ 3,4- 

t K 13 -3- 1 K n 5^-4-;^- ^ y -1, 2, 3-^ ^ y h I? T >- . 1- fc K n =Sr 

'<i^y h y ry— /v^^ /if* l < « i-t kd ^E^i^^i^y ^ v T\r^)v^<r> 

EDC Ve^>'fi,-rh7^KoV lxi5^ — X (Tetrahedron Letters) ^ 34 
48-^. 7685 H (1993 #) 15^ <^ ^ T' M it 5 ^ ,t ;65 # 6 o 



\\i^m (I) -fk-a-^^ (i-x) t^h. &.-^\^7t^'t:>sm^^^-x\\i^m d-y) 

Mit)* 2 1 




< 2 9 > 
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-fb-a-ife (i-x) ^^fsikmm^. i m&-:kMm(o. * b< t± i~io m 

m~izmm. b< »± 1~3 ^S<7)ii^;&iS5c^J<7)#«ET, il^ -ts-c- 
100 'C(Dm<Dm.!&. $f * L < 0'C~50 1CO|^COMS-C 10 ^&^~48 ^Fb^R 

-fb-a-^^ (I-y) ^# 5 r t:d^X'^ 

L< 0. 5 ^fl:~^IKS©iiS^i^?Sr^*nU-Ct> J:V^o Mm 

^^\kmmt uTf±.0iix.firi^iJ'nn^^:/,j}rn n ^ mm.it . 

i^^nnzc^i/-, ^^^-^^-^ dri^l^^". 3^ ^ zi. ^ 7^ , 1,4- 

-fb ^ ( I ) 43 J; TJ^ m ^s|. -fb ^ #j m 43 ft 5 # «g s <^ ^ 1^1 *5 ± t;^ m m » J- * 

^ • — ;^"">3VX (Comprehensive Organic 

Transformations, second edition) ^ R. C. 7 o 5/ ^J' (Larock)^^ -S^ 3 V • !7 
^ yw-.T'^.^f.^^^-X-^Vs— W — ^ 3/ K (John Wiley & Sons Inc. ) 
(1999 ^)\^^m.<D:^m'\ ^\^i:oX-hn ^ ^ hfi^X^ 

© W^iS <Sr 'ft-i- 5 ^b-a-#i (I) tr # s :i t -e # 5 c 

T'ffi v^ bns:^-^. ft&ffi. ^j!^. i^^-fb. 
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^js: *5 i tJ^ ^ ^ it <D V > 75=> Jfc 5 tb ^ K: *3 S <fe 1 2(5: ^ ic: -a ^ tb 5 o 

^ 5 „ ■ ' 

1 ) fc h Sr^< WfLi^Wi'^lc: SPC ^.ST:J3 J; tJ«>S:i^S-^-r 5 kKJuV) i: b 

2 ) l^^lk-a^i^^^T^fcti^^^^TT'CD SPC J; «9 fl^ $tLfct h<SrI^< 
Hi ?L 1® Hi *5 (t S 11 BlE fi' Wi CO iHl ilr ^ L . 

3) i^it'fk:-a-'^#^ETi:i*i^'fk;'a-'^^#^T-T?o SPC ^m^^nim^ v 
# e> ^ s o 

GPR4 (D^^'^^jv^m\^m-t^mm^^uir^^(Dmo)i\:,^m(o^mm^m 

1 3^le:^i-„ 



-46- 



wo 2004/017995 



:T/IB2003/003475 



r5 H "^N^m 







1 


/ — V 

N-CH3 


2 




3 




4 




5 






CH3 


6 


•00 


7 




8 


.OX! 


9 


0 


in 




11 


PH3 


12 




13 




14 


-0 



-47- 



18 



20 



23 



24 



27 



^ OH 



19 — N OH 



OH 



CH3 



21 — N 



22 — NH N— V 

o 



•-NH O-CH3 



— NH OH 



25 — NH2 
/CH3 

26 N-NH 



>N-NH 



#1 



wo 2004/017995 ^■CT/IB2003/003475 



,CH3 

15 — N O-CH3 

^O 

CH3 

17 "-N OH 



-48- 



wo 2004/017995 



T/IB2003/00347S 








— Y 




28 






MSm/i438 (M+H)* 


29 






MSmy±421 (M+H)* 


30 
31 
32 


_PH3 

CH3 


to 
to 

to 


MS 409 (M+H)* 
MSmAz451 (M+H)* 
MS m/z 506 (M+H)* 


33 




to 


MSm/z513(M+H)* 


34 




to 


MSm/z514(M+H)* 


35 




to 


MSmyi496 (M+H)* 


36 






MS m/z 425 (M+Hf 


37 




to 


MSm/z427(M+H)* 


38 


,CH3 


to 


MS m/z 425 (M+H)* 


39 


.CO 


to 

4 


MS m/z 471 (M+H)"*" 



-49- 



wo 2004/017995 



:T/IB2003/003475 





r5 


\ ■ / 








— Y 




40 


/ — V 
•-N N-CH3 




WIS mfe 514 (M+H)* 


41 






MS mfe 497 (M+H)* 


42 






MS mfe 485 (M+H)* 


43 


CH3 
CH3 


MSmfe527(M+H)* 


44 






MS mfe 582 (M+H)* 


45 






MSmfe589(M+H)* 


46 






MS mfe 590 (M+Hf 


47 






MS mfe 572 (M+H)"** 


48 


/ — \ 
— N^O 




MS m/2 501 (M+H)* 


49 






MS m/z 503 (M+H)"^ 


50 




4 


MS mfe 501 (M+H)* 


51 


.CO 




MS mfe 547 (M+H)* 



-50- 



wo 2004/017995 



T/IB2003/003475 



m4« 








— Y 




52 






MSm/^452(M+Hr 


53 






MSm/z435(M+H)* 


54 
55 
56 


CH3 




MS m/Ss 423 (M+H)* 
MSm/k465 (M+H)* 
MS m/z 520 (M+Hf 


57 






MS m/z 527 (M+H)* 


58 






MS m/z 528 (M+H)* 


59 
60 


/ — V 


"HO 

4 


MS m/^510(M+Hf 
MS mfe 439 (M+Hf 


61 


--a 


d 


MSmy±441 (M+Hf 


62 




d 


MS m/z 439 (M+H)"* 


63 




d 


MS m/z 485 (M+H)* 



-51- 



wo 2004/017995 



T/IB2003/003475 







— Y 




64 






MSmfe466(M+H)* 


65 






MS m/^ 449 (M+H)* 


66 






MSmfe437{M+H)* 


67 
68 


CH, 




MSmfe479 (M+H)* 
MSin/z534(M+H)**' 


69 




Ki fin- 


MS m/z 541 (M+Hf 


70 




<fYY 

N-k*^CH3 


MSm/z542(M+H)**' 


71 


*-N N-<: CH3 


^M^CH3 


MSm/z524(M+H)* 


72 


/ — \ 




MS m/z 453 (M+H)* 


73 




N-^^CHa 


MS m/z 455 (M+H)* 


74 


,CH3 




MS m/z 453 (M+H)* 


75 




N-^CHa 


MS m/z 499 (M+Hf 




-52- 



wo 2004/017995 




:T/IB2003/003475 



mem 








— Y 




76 






MS m/z 466 (M+H)* 


77 






MSm/2 449(M+H)* 


78 




IN 


MSmAz437(M+H)* 


79 
80 


CHj 




MSm/±479 (M+H)* 
MS mfe 534 (M+H)* 


81 




"^«:0 


MS mAz 541 (M+H)* 


82 






MS m/z 542 (M+Hf 


83 


P 

— N N-^ CH3 
v — / 0-^ 




MS XTxiz 524 (M+Hf 


84 






MS m/z 453 (M+H)"" 


85 






MS m/z 455 (M+Hf 


86 


/CH3 




MSmfe453(M+H)* 


87 


■ .CO 




MSm/z499(M+Hf 



-53- 



wo 2004/017995 



:T/IB2003/003475 



r5 


H 






— NR^® 


— Y 


88 




N^N 
J 


89 


--O 




90 


-n3 


»^ 



-54- 



wo 2004/017995 



T/IB2003/003475 






— OR^ 


92 


— O 


93 


-OH 


94 


— O-CH3 


95 






wrT2 


96 


•-O O-CH3 


97 


/-CF3 
•— 0 


98 


PH3 




—0 CH3 


99 




100 




101 




102 





-55- 



wo 2004/017995 




:T/IB2003/003475 




-56- 



wo 2004/017995 



T/IB2003/003475 




CH3 



112 



•-N N-CH3 



113 



114 



»-N^ ^OH 



115 



— NH OH 



116 



— NH N 



117 



— N O 



118 



— N 



OH 



OH 



119 



— NH2 



-57- 



wo 2004/017995 




:T/IB2003/00347S 



-58- 



wo 2004/017995 




;T/IB2003/00347S 





-59- 



wo 2004/017995 



:T/IB2003/003475 







5 


MS m/z 508 (M+H)* 


6 


MS m/2 563 (M+H)* 


7 


MS m/z 570 (M+H)* 


8 


MS m/z 571 (M+H)* 


9 


MS m/z 553 (M+H)* 


10 


MS m/z 484 (M+H)* 


11 


MSm/z482{M+H)* 


12 


MS m/z 528 (M+H)* 



^ 1 ill^c:}ov^T. ^f-^ (##. **) i^^^Tm<DM^^m-ro 

## : P=0.0083 ; Aspin-Welch 

test)o 

** :p=o.oo3i (DmMmi:^;-^- ^ 1 m a <D mi^M Mm it ; 

Aspin-Welch test)o 

02®^^:j3V^T> (##. **) fi^'S? TiB©iS:>*^^i-o 

## : P=0.0029 <Z)^^|ISr^t- (^t^*fMPC5^i4*f^1^it : Aspin-ffelch 
test) o 

** :p=o.oo3i o^MMitrm-r (^t^m 3 mai&-^m(om&Mmmtb ; 

Aspin-Welch test)© 

131 b # «fe © m S ffi { - o V > -c ^ «»l -e ift ^ -r 5 

mf^m 1 : GPR4 minium 
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##0y 5 T?# bjLiTc GPR4 T ^y±^mm i^r ^y±^ mmn n 0 - ^^^ h 

7i^:t—ji'(omm\^Xr) gpR4 ^IS^Si-'S) <Srefe:/v— b tc 1 i^^iyvSfc 
•9 lO^m^MUVs lOnmol/L Jj: ^S; S J; 5 IJI 17/3 -31 b ^ v?:^ — 

/V (17/3 -estradiol, i^^-^^±M) ^ i§ iifi T* b fcli <D <b il >fb ^ ^ AD 
X.. 37''C. 59iC02'l' ^'^^-i— i5? — -e 6 ^PbIS:/^; bfCo ^(D^, Steady Glo 
Luciferase Assay System (Promega ^M) <Sr AP X. SiS^ Jt U x h -y 

Zf:^^>'h (Packard, Meriden, CT, USA) t? 1 |J>II9 © 3§3t SO ^ U fc„ 

:^ — /l-mMf^ti^^Mt^<D:fy^lyhWc (count per second) tK^tiii. 

fcPflw^-e^ Lfc„ ic6o^fitt> b Logit-Log ^m&oj^?^3e^afi?tfr 

C:17/3-3^;^h7 :t — <D P^mMf^ <D :^ ^ V Wc 

(%) = [1- {(A-B) y (C-B)}] XlOO 



mi 5m 



IC5o(nmol/L) 



1 



4.0 



2 



3.2 



3 



2.3 



4 



5.8 



5 



14 
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ddY^^4-7 ^7y<; (3~4ilS^)=»$PlC SPC (50 iug/site) ^^TlS-¥- (SPC S 
^■^e7;^^T^ y 'J^ — (7.5 X 7.5 X 15 cm) 

•^■^^^y^. ^ IS JJl i 5 S?!IE^T«I (scratching behavior) © HI ^ ^ B ^ "C 
^^i/fbfco (^a:ftite^^^^J^«^) tJitt SPC ©ftfc> ?> Jr^S^^i^ 

(0. ImL/site) «:iS-^Lfco -fb IS # «^ f± . 0.5 mS/^S (w/v) % 

^ ^/HryUa— ^ (MC)7K^?^l-'fb-a-^ 1 *3 iTJ^-fk-a-i^ 3 (300 mg/kg) <lr ^ 

a:ftJ^^S#«^-efi^ti.-e^x SPC ^3 J:t;5^a:ft4&?KS-^ i NpfflWi- 0.5 

w/v%MC7K^IK (10 mL/kg) ^^P^-%^bfe„ ft 1 «^ 10 E "efx o o \\L 

^m\z. J: 5 SPC f|^^?KfTiao«J©J^ttiJtTO^^-C3*tJ?>:feo 

A : SPC S^ii^SfiS^Till (scratching behavior) «0 HI ^ 
B : -fb-g-'^S-^^©iS?iStfl& (scratching behavior) © HI ^ 

(%) = [(A- B) /A] X 1 0 0 

-fk-a-^ 1 <^i^^tr^ 1 0s -fb-B^i^ 3 (^^^^0 2 |21{C;^-ro 
% 1 Sl^^i- J: 5 l-x SPC^-^^oSfigt^Tifclil^ (78 HI) fil^ti5*R?,«^0 
SSBc^tWiHI^ (23 HI) t HS'^^^tJUtAD UVt (P=0. 0083)o -fc-a-^^ 1 
©jUillc^Ti&HlfcWc 13 Hl-Cfo . 'fb^'fe 1 ^-^pt?(i^tt*f-M«^©«?KfTl6 

HI ^ 83 % ^ ^ tt (P=0. 003 1) „ 

m 2 |ll{3:^i- J; 9 SPC ^-^^oSfiSr^rKiHI^ (69 HI) fil^ii^MSto 

ig«8[^Ti&Hi^ (18 HI) i tfc-^^^iciiip ufc(p=o. 0029), -fb-a-^j 3 

HI 1^:65 74%«i^J (P=0.003l)o 
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^mm^: Compound 48/80 (t^^-^^m ^^H^ Jll^i" 5 f^ffi 

ddY ^ ^ (4 iig^) W^t- Compound 48/80 (10 ^ g/site) ^^T1& 

# (Compound 48/80 ^4- S^) ^ ^ T ^ V Jl^m^Mm ^ ^ — (7.5 

X 7.5x15 cm) IziAtbs K't':^:!?? p« 9 Sr -ffl T 60 A TT"^ •J' ©fT 

Sb^JSJ^ bfco If #JKt- J: 5ffi^a!c^ti& (scratching behavior) 

(omm^BUx-:^ Y vt^„m^Mmm(^m'km.mi&-^m)'on compound 

48/80 <Di^t> ^ K^m-k^t^ (0.1 mL/site) ^U-^L-fCo ^t-^^^-^mX^ 
tts 0. 5 w/v%MC 7K^^{--(fc;^#J 1 is J; Uit^m 3 (300 mg/kg) ^^tL-e*tL?^ 
^SL. Compound 48/80 1 NFfflfttT (Jl^ P ^4- U;^o :fe*5 Compound 48/80 

lS-^«^*5 J:t;«^a:ftii^S#^t?f4^tL^tL Compound48/80 idXX^±m± 
m.milk-^ 1 I^KWIC 0. 5 w/v«MC7K^^SrSPK-%-U^o f^ittt#S¥ 10 E-c 
frofco -fb-a-^l- J: -5 Compound 48/80 ^^msgcfrtt <^ «i ^0 ^ fi ifij^ T 

C : Compound 48/80 ©M^ff lb (scratching behavior) O HI ^ 

D : -ffeS-a-i^^-^^^OS^iScfTtt (scratching behavior) © HI |^ 

( % ) = [ ( C - D ) C ] X 1 0 0 
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S/Wra) ^^^^^^^ 



Compound48/80S-^ 35 
it'km^^ 16 J 



54 



mi 7a 



Compound48/80tg-§- 



13 
54 

26 



62 



m 1 6 ^{r^i-i 5 Compound 48/80 1^-^m(Dm^^WimW:ti 35 la]-c. 
ItttStRSft^oailfe^Tlblell^ (7lHl) i:tb'<*i*nbfco -fb-a-^^ 1 S-^S^<^iHi8E 

fi'ibiHiscfi 16 m-efc I? . -fts-e^i^ 1 u-^m-Qtt Compound 48/80 iik-^m<om^ 

m 1 rmi^^irX 0 IC. Compound 48/80 ^ @ IJJc 1«) HI ic f i 54 IH T' . 

?i!S[=fTi6lHll^W: 26 9 . 3 S-^^-Cfi Compound 48/80 S^I*<^M 

fi!!ffTlblHl^>55 52%WiSiJ $;i^fCo 

iH?ij## 1 ii5«fecr>T$y mmm^^-t ^m&w<Diy ^ 
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iV'it'f-^^^^^'T^^'i'T'i'f'^^'^y^'^"'-^^ ( Journal of 
Investigative Dermatology). 105 749-755 M (1995 ^)j ^^=f^^M 

SrT-fe^>' (MSi-fb^ltM) ic^^L-C 0. 5 w/v%;^- ^ ■^^ >^ n >- - T -fe b 
^;fiS (^l^^tS) t Lfco ^I^^SK^ BALB/c SStt'-r (6 ®S&)<^IW^ U 
fcmm'WU^ 10 iiim^ \^X^-^ ^ :^^mif^\^. 7 B # (day O) b . 1^ — 

10 uLlffiW^mm^ 2 0 . *fcfi 3 0 FhIRI X' day 16 *X'R«^^g^-^ 

-fb-g-i^ 1 0.5 w/v%MC 7k^;^{C 10*3 it;? 30 mg/mL <D M t tl^ 
mm L.day 16 iJl *3 tt 5 KM^^^^ 1 I^K^l- 10 mL/kg tr^Plg# bfCo 
*fc. aV' h t2—/umt 0. 5 w/v%MC 7k^^^<^>^^P^^-MPiS■¥ 

Day 16}c:*5tt 5-^ 5> ©MS^Sf^ <^fi?^ tt^fr^ fe<^;^^ ra— ^t''T>'• 
i?-Y — •^/l' ' ^':f ' y T CI v*— (European Journal of Pharmacology) . 
275#. 229-233H (1995^)J ^^^95:^ b T ff o fco 

iJ^^ ^if bv^^^lrJgjiS: T ii' y -J^^i^ (7.5x8 

X 15 cm) te: 1 NfMilfeg bfco ^^nWL^mmm^^^-^ (Dayl6) 
^ — v^{^ML. 8 mm If t'^;^/ ^ ^ — ^ — -eiEA^^Ti-firW^iftj^ U 
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1 S-^P (mg/kg) 


100 


300 


^^^T^yWM^ 1 


264±29 


138±33** 


2±1*** 



\\L^m 1 ^^S¥<^m?S^f SblU^tt 100 mg/kg -e 138±33(51£i^±;pip^^), 
300 mg/kg T* 2±1 <b . n V h D — /Ug^ O ^St fr ill lU ^ (264± 29) {Jl T * 
^1>1M^ bTV"»fc (** : P<0. 01, ***:P< 0.001, Dunnett test), 

P^li^«»j5 : ^ e^;^AJt*5 J;t;«^a#Si5(DRG)tJlj3tt5 GPR4 mRNA<D|g3^^ 

-^l>;^^Jt*5 J:t;«miR#MSJi(DRG)tJ:*3rt5 GPR4 mRNA <^^m«?Wf*s 
Reverse Transcriptase polymerase chain reaction (RT-PCR) IJI J; D fl o 
fCo -^iS, ^T<^^^^^®^^#«^ V^=3r 'y^'^ o — = (Molecular 
Cloning) (C laife $ T V^ 5 ife -e^T o fc o 

(1) y^-f-^ — «^ig^---7'7-f-^ — -^e?;^ GPR4 (ia3?iJ## 14)© 

641-660 #g (■fe^';^^. iaJ?IJ#-^l 9):i3<J;TJ« 943-961 #§ (T^'^-feV;^. 

(2) mm cDNA (^f^a^-- -BALB/c -7 J; 9 , Wt" <^ -^0 *3 i DRG ^ 

aiL^'to ^ M. ^ ^ <r> ^ RNA <3D tb f4 . guanidinium 

thiocyanate-phenol-chloroform (AGPC) T ^T o , # b tufc:^ RNA(5 

i!ig)^^V^T, SUPERSCRIPT Preamplif ication System (Invi trogen tt) fc: i 

•9, T>'H- =6^0 -C cDNA <lr#iil Life: o cDNA -f^lgO^., ^ J J>.<omiAt: 

5 i6 li!!^ 7" =» V h n — UT , Reverse Trasncriptase Sr 
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L*V^■^^>'yy^S:f^la Ufc [RTase(-)], 
( 3 ) RT-PCR i S^3^®5fe^---PCRSJS:ri, 1h--^/W-9--r ^ ^-PTC-200 
(MJ RESEARCH ^t)^^fflV^X^Toyto PCR^J^fi. ±^ cDNA 1 nU ^^^200 
/tmol/L© dNTP (dATP, dGTP, dCTP, dTTP) . 10 /x mol/L <^ ^ ^ — (iS 
^J#-l- 1 9 *3 i TJfiB^^JS-^ 2 O ) xTaq Gold polymerase (PerkinElmer tt) 2. 5 
^HL *5 itJf 1 X Taq Gold (Mg plus) 7 T ^ Sr-^ tf^Ji&^iS 20 /x L ^ 
fflV>. QS-C-C 10 5^Kini|^^. 94*0-1? 1 63*0 30S^=lrl1^-ri5'yVi:b-C 

28 ^v^tv^. ^ 72'c-e 5 ^rB^An^-rs r i iJi ioT^To/r. 

iSsl-T^s #e>i^fc PGR RJl^^mX^ 10 mL Sr:»-^l.. 29iT :if ti - p. ^ 

CAgarose Nusieve (FMC Bioproduct It) ^ Tris-acetate y< y7 T ^ (40 
mmol/L Tris-acetate, 1 mmol/L Ethylenediamine tetraacetic acid 
a^i^XV^Wi KXMfS.^WiL'fto ^i^^ Vistra Green nucleic acid gel 
stain RPN5787 (Amersham and Molecular Dynamics |t) 10000 -fiSF^^^K 121 T 
30:9-^1^-feb. Fluor Imager (Molecular Dynamics %t) ^ei^^. $ tt S DNA ^ 
>t-(0. 32 kb)®iiilg^ii^ Ufco 

^Oigm. Reverse Trasncriptase ©^#^ENf [RTase (-) ] IJI (iS^j^Sj^ 
icy-? K^i^^ttJ ^ ^T'"f N Reverse Trasncriptase © [RTase (+ ) ] ^ IJI 
tim^^l&'^l-^^^' K355:^tti ^ttfcr t GPR4 mRNA ^ jt *3 i TJ? DRG 

'&.±.<om^t^h^ GPR4igiii^jT-fc5'ib'&^(I)fi.1S^?«^^J^ bTWffl 

GpR4*s^;ti-l§^ u■cv^5 r i 35>fe. ia^J## 1 1 ia^<^T ^ 7 @?iB2?iJ^ 
$£#S¥(^^<4^»> ^#14lt&3^^ giSiii^ti^Si)^ 

^Bft^liJ^. Pl^e«^. Plgg?L®J!l • Pl^]H¥^3»> T 5 o ^ K^3^^ 5c 
GPR4;5SDRG^C^^LTV^Sr i: iB^J*"^ 1 l^^«Z)T5/i? 
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* ^ jfiL 1^ GPR4 m ^ b -C V^ S 

[http://ajpheart. physiology, org/cgi/reprint/00359. 2003vl. pdf # 

ffO02/90925 tcri. GPR4 ^t^?rlJ^^<Of&Si»-ffl V^5 r i: 

tit ^J^D.^g<^#5i0 7K^4^s^^s^^v^xsl®i-rs r 5o 
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mn. \i^mm. mwm. mmm. m^am. ^^^m. 

t BTIgT-fc 5o 1 0 ^ t) 0. l~100mg/kg ^ 3 — 4 UllCl^tt-C 

NMR : JEOL JNM-EX270 (270 MHz) * fi JEOL JNM-GX270 (270 MHz) 
MS: Micromass LCT * f4 Micromass Quatro (APCI & i 9 ?ll ^) 

1 Mb-a-^ 1 {2- (2-^9^/V-5, 7- v^^ 'f-/V-3H-'< 5: ^ [4, 5-b] 

10. ll-i?t Ka -5H-i?^i^>^[b,f]T-^lf 

7-61983 {eiiE«.$ tbfc 2- (2-ai5^/^-5,7->:;'^ ^/l^-SH-^ 5 
^:/[4, 5-b]lf U v^>'-3--f /l^^ 5^>'^) -10, 11- v^fc Ko -5H-e^ 
[b, fjT-^' fc:°^^ (30. 0 g, 78. 4 mmol) ^:J^Dn7^:/^A (300 mL) tW^^ (300 
mL) 1- ^ =5^/1^ i^J^ (23.6 g, 236 mmol) *3 J: 

t;?7f;>>V3. T/I't' t K (37 %7K^^Sx 7.64g, 94. 1 mmol) tr*P;l^ 60't:ic:*P 
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(27.4 g, 55.4 mmol, 11X^71%) ilr#fCo 
APCI-MS: m/z 495 ( [M + H]*) 

>H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.27 (s, 3 H) , 2.45 
(m, 8 H). 2.60 (s. 3 H) , 2.63 (s, 3 H) . 2.79 (q. J = 7. 6 Hz. 2 H) , 2.98 
(m, 4 H), 3.38 (s. 2 H) , 5.34 (s, 2 H) , 6.00 (s. 1 H) . 6.57-6.66 (m, 
2 H), 6. 79-7. 00 (m, 5 H) . 

-btBO-fb-a-^feJ 1 (15 g) ^p^iJ'y— (110 mL) \^mM\^. 7-^/V^7. Og 

(2^0 ^s) SrJbpxfco m^(r>igxm\.f^mmm^-3.m.mm.m^\^. r-th^ 

hyyv (lOOmL) $rSn^?SS^Sr 1 bfco l^^^m^ 

(20. 1 g, IR^ 91% )„ 

IIM0a 2 lit-^m 2 {2- (2-3i^;W-5, 7-.v'pi ^>'V-3H-^ ^ ^ [4, 5-b] 
Jlyyt^j\^)-10,ll-i^}i -5H- v?-<i/>^Cb, f]T-^br>'} ©-a- fig 

i_^^yi,tr^^.:;>.(^ftt>»?i::i.2, 3,6--rh7i:Kcit:'y$^i/^^w 

mmm i .ti^i^ic ux. 7-61933 i;iiB^$ixfc 2- (2-31^71^-5,7 

- -i^pi ^y^-3H->r ^ iJ^y [4, 5-b] f y v?^' -S-'f ^/l^) - 10, 11- V? 
t Kn -5H-i^'<^^y [b, flT-^T^^'d^bJtZ^ ZO%'Q^t'B-^ 2 Sr#fwo 
APCI-MS : m/z 478 ([M + H]*) 

'H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.04 (m, 2 H) , 2.53 
(t, J = 5.7 Hz, 2 H), 2.60 (s, 3 H) , 2.62 (s, 3 H) , 2.79 (q, J = 7. 5 
Hz, 2 H), 2.86-3.02 (m, 6 H) , 3.45 (s, 2 H) , 5.33 (s, 2 H) , 5.64 (m, 

1 H), 5.74 (m, 1 H), 6.02 (s, 1 H) , 6.57-6.70 (m, 2 H) , 6.78-6.82 (m, 

2 H), 6.88 (s. 1 H), 6.95-7.00 (m, 2 H) . 

3 -.it^S^ 3 {2 - (2-3i^yU-5, 7- i^;.< 9^7V-3H-^ ^ [4, 5-b] 
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T> 7-61983 {Cia^^tL/c 2- (2-^5^y^-5,7-S^^ 5^;U-3H-^ 

^ ^/[4, 5-b] fc*" y i^^^-S-^/W^ 5^/1^) - 10, 11- fc Kn -5H- v?'^^^ 
V[b, f]T-^f blR^ 20%-e'fl2'a'#» 3 ^#fCo 
APCI-MS: m/z 466 ( [M + H]*) 

»H NMR (CDCI3) 5 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H) , 1.78 (m, 4 H) , 2.50 
(m, 4 H), 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 98 
(m, 4 H), 3.50 (s, 2 H) , 5.34 (s. 2 H) , 6.02 (s, 1 H) , 6.58-6.66 ("m, 
2 H), 6.79-6.81 (m, 2 H) , 6.88 (s, 1 H) , 6.98-7.02 (m, 2 H) . 

^Jfe^j4 :'ft:^#»4 {2- (2-^9^>'l'-5, 7- ^>'^-3H--r 5 ^)/[4, 5-b] 
try-J^^^ — 3— -^>'Vy<^/l-)-8-^>'^s}NiJ y;^5=->'^— 10, 11-v^t Kn — 5H 
- i?^ y [b, f ] T f >^ } O -a- fife 

X. ^mW- 7-61983 $ tb^fc 2- (2- 3i5^yV-5, 7- i^jjt ^/V-3H->r 

$ j5^>^[4. 5-b] tr y S?>'-3-'< /V^ - 10, 11- fc K a -5H- i^^i^ 

>^Cb, f]T-^f :/*^e>«K^ 46%T?'fk-a-#I 4 ^#fc„ 
APCI-MS : m/z -482 ( [M + H]*) 

^H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.43 (m. 4 H) , 2.60 
(m, 3 H) , 2. 63 (m, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 38 
(s, 2 H), 3.69 (m, 4 H) , 5.34 (s, 2 H) , 6.07 (s, 1 H) , 6.58-6.67 (m, 
2 H), 6.78-6.81 (m, 2 H) , 6.88 (s, 1 H) , 6.96-7.01 (m, 2 H) . 

MMM 5 : 5 ~'fk;-a'#' 1 2 CO -a^ fife 

7-61983 (JliBtt^tbfc 2- (2- ^f^/'l'-5, 7- v';?^ 5^/^-3H-^ 5 
^y[4,5-b]f y v^^^-3-^7V'P«9^>'l^)-10, 11-i^t Kt3 -5H--^^:xy 
[b, flT-^f^ (19 mg, 0. 050mmol) ^Sr^ a n2j>y^A (O. 30 mL) (0.30 
mL) (Om-^mmZ-mUX^. St^r^i-S R'R'NHOi^nn^JsyUA^^ (l.Omol/L, 
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0. 15mL) ^SiTJ^^^^/l^^T/VT* t K (37 %7^^m. 0. 005 mL) <lr*Px.s 60*C 

^^issrMTKa^^ H y mn\^. n a ^s/vi^ (o. 50 

mL) is XXJ^ H- ^ '^^^^ hnkM^<^ a^)) 7.^X^1^ (N-Methylisatoic 
anhydride polystylene, y ^^✓^^T Attil^ 0. 15 mL) %AD;t^ 

=7-7 A — (jKVT^iX/^ sex. y T :/%hii> 2 mol/L TV^ = T-^i5'/ — 

^b'g'«^©«itSr^ 1 ^f-x 5J-W<it (APCI-MS) ^||14^l;i|Bbfc, 

mfefiSJ 6 : ^fb-a-*^ 1 3 { 3 1- [8- (2- 3^^/^-5,7- ^/I'-SH- 

5 [4. 5-b] t° y i^i^- S-^f /l'^ ^/l-) - 10. 11- fc K ct -5H- 
[b, f]T-^ tr V - 2— ^ /l^^-^ ^^-/l'] - 1- 7^ ^/l^ tf cr y -J'=^ ^ A } (^^RK 
3 X-n^tlt^^i^-B-^ 3 (11. 4 g, 24. 5 mmol) ^ ^ o u ^ ^ ly (200 
mL) ICl^fljlL. ai^'lfc^^/W (1.98 mL. 31.8 mmol) iSriPX.. 10^ 

fcll^s^Sr eortcApi^u 0. 5 i^i^iti^ Us ^(o^^kMrn-c l Npffi^^bfco 

WW tf:i@^*^^^SSl Ut: . ^t^^l 3 (13.7 g, 22.5 mmol. HX^ 92%) 

APCI-MS : m/z 480 ([M - I]*) 

NMR (CDCI3) 5 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H) , 2. 13 (br s, 2 H) , 2. 25 
(br s, 2 H), 2.58 (s, 3 H) . 2.62 (s. 2 H) , 2.79 (q, J = 7. 6 Hz, 2 H) , 
2.85 (m, 4 H), 3.06 (s. 3 H) , 3.52 (br s, 2 H) , 3.83 (br s, 2 H) , 4.74 
(s, 2 H), 5.32 (s, 2 H) . 6.76 (m. 2 H) , 6.88 (s, 1 H) , 6.95-7.18 (m, 
4 H), 7.43 (s, 1 H). 

mmm ? it-^m i 4 {2- (2,5- m'^—ju-i-^ ju^t 

- (2-ai^yV-5, 7- ^/U-3H-'r ^ ^ i^, 5-b] \f ]) -J 1^ - Z- 
^^v) _10, 11- S?t: Ka -5H- v'^:/y [b, f]Tif k'V} (D^^ 
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1- ^ ^/Hf ^7 i^>'05ft*3 ^ \^ 2, 5- V? fc D — /u<lrffl V^. ^M0^ 

1 t P^lfc LT. #M¥ 7-61983 -i-^^:^^$3^/c 2- (2-3i^/V-5, 

^ 5^yl'-3H--f ^ [4, 5-b] tfy S^^^-3--f/V^ ^71^) 10, ll-i^fc Kci 

APCI-MS: m/z 464 ( [M + H]*) 

'H NMR (CDCI3) S (ppm) : 1.30 (t, J = 7. 5 Hz. 3 H) , 2.59 (s. 3 H) . 2.63 
(s, 3 H), 2.79 (q, J = 7. 5 Hz, 2 H) , 2.9-3.1 (m, 4 H) , 3.45 (s, 4 H) , 
3.70 (s, 2 H), 5.34 (s, 2 H) , 5.87 (s, 2 H) , 6.07 (s, 1 H) , 6.59 (d, 
J = 8.7 Hz . 2 H), 6.63 (d, J = 8. 7 Hz , 2 H) , 6.75-6.85 ( m , 2H) . 
6.88 (s, 1 H), 7.00-7.05 (m, 2 H) . 

8 I'it^^ 1 5 <{N- [8- (2-31 5^ /V- 5,7- v?^ ^/V-3H-^ X ^ 
[4, 5-b] fc° V i^:y-Z- >r >'^^ ll- t K a -5H- v^-^ixy [b, f] 
T-^tf>'-2--i'>'i^p{^/'^]-N-p<9^/i^T5:7}i^^;^^>'i'^:?^-x>'i^>o-g'fig; 

1 i: I^HIl- UX^ 7-61983 -^-JdlB^^^Xfc 2- (2-3i^/V- 

5,7_,^;^ ;^^V_3H_^ 5 [4, 5-b] If !J-:^:^-3--f/U^ <^/V)-10, 11- 

i?t Kn -5H-i^'<>'>'Cb,f]T-^bf :^/!i*ej«R^ 3 1 % X >fb; -8^ 1 5 •Sr#fee 
APCI-MS : m/z 498 ([M + H]*) 

>H NMR (CDCI3) 6 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.36 (s. 3 H) , 2.60 
(s, 3 H) , 2. 63 (s. 3 H) , 2.79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 23 
(s, 2 H), 3.53 (s, 2 H) , 3.70 (s, 3 H) , 5.34 (s, 2 H) , 5.98 (s, 1 H) , 
6.59-6.67 (m, 2 H) . 6.82 (m. 2 H) , 6.88 (s, 1 H) , 6.97-7.02 (m, 2 H) . 

9 : -ft-a^t) 1 6 {1- [8- {,2-^^ )V-h, 7- ;>< ^/W-3H--(' ^ 
[4,5-b]b:°y i^>'-3--r /l'^ g^/l^) - 10, 11- t K^i -5H- v?^>'>'[b. f] 
T-^ If V' — 2--Y >'1'7' ^>'^] y ""Jl^ — ^—-fi /^•^"^^^'^ J^^^f- (D 

^ife^i) li:lll«^-b-C^ #11^ 7-61983 -^liliaife^^fc 2-(2-:n^/V- 
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5,7-i^;?< f^yU-3H->f 5 j5^:/[4, 5-b] tr !) >- - 3 - >f /V ^ 5^/1^) - 10, 11 - 
i^fc Kn-5H-v?'<i^:/[b, flT^f i^*»bl|Jl^ eoyoT'-fc-a-i^ 1 6 Sr#fCo 
APCI-MS: m/z 552 ([M + H]*) 

NMR (CDCl,) S (ppm): 1.23 (t, J = 7. 0 Hz, 3 H) , 1.30 (t, J = 7. 6 Hz. 
3 H), 1.68-1.90 (m. 6 H) . 1.97 (td, J = 11.3, 2.7 Hz, 2 H) , 2.26 (m. 

1 H) . 2. 60 (s. 3 H) , 2. 62 (s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 83 (m, 

2 H) . 2. 98 (m. 4 H) , 3. 36 (s, 2 H) , 4.11 (q, J = 7. 0 Hz, 2 H) , 5. 33 (s, 
2 H), 6.03 (s, 1 H), 6.57-6.66 (m, 2 H) , 6.78-6.82 (m, 2 H), 6.88 (s, 

1 H), 6.94-6. 99 (m, 2 H) . 

1 0 : ih^l^ 1 7 <2- {N- [8- (2-^^>'l'-S, 7- ^JU-3H-^ 
5 [4, 5-b] f y V -3--f /W;^ ^/l^) - 10, 11- t K -5H- 
>^[b,f]T-^f V-2--f'>'^^ ^/l^l-N-^ ^/l-T^ y)^^ y ^^l-XO-B-^ 

7K*-ftiT/V5; A y 5^ A (15. 7 mg, 0. 38 mmol) ilrT^h^fc V ri ^ ^ 
> (0. 3mL) 7K^^T. mW\^f<^f)^^. -t^ h ^ fc K a 37 ^ (0.9 

mL) K^Ml^iii. mfetSj 8 -e# bnfc-fb-a-'^ 1 5 (126 mg, 0. 253 mmol) ^ 

^ brc#. iti^ U3&d5 bTK (0. 016 mL) , 2mol/L TK^S-fb"^ f U li^ ATk^tg 
(0.016mL). tK (0.048 mD^m^^^STb^o t^m^^^itigU. <Sr «8 «l U 

timm^ m- 'y^) u ^ )^ ^ "ci-^ \ if ^-7 4 — (^ffi^iE: i^m::'^f^>'^) -e 

Mili U-C-fb-a-^J 1 7 (47. 6mg, 0. 101 mmol, J|jl^ 40%) <lr#/t„ 
APCI-MS : m/z 470 ( [M + H]*) 

^H NMR (CDCI3) 5 (ppm) : 1. 30 (t, J = 7. 5 Hz, 3 H) , 1.7 (br s, 1 H) . 2. 21 
(s, 3 H) , 2. 57 (t, J = 5. 5 Hz, 2 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 80 
(q. J = 7. 5 Hz, 2 H), 2.98 (m, 4 H) , 3.44 (s, 2 H) . 3.61 (t, J = 5. 5 

Hz, 2 H), 5.34 (s, 2 H) , 5.99 (s, 1 H) , 6.59-6.67 (m, 2 H) , 6.81 (m, 

2 H), 6.88 (s, 1 H), 6.91-6.98 (m, 2 H) . 



^iffe^ij 1 1 :'fk-a'#>l 8 <{1- [8- (2-:3^9=->'V-5, 7- ^/V-3H--r 5 i?^ 
[4, 5-b] tf-y v^:^-3--r/^^ 5^^V) - 10, 11- t K n - 5H- V 
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i\:,-B-m 1 5 (oi^t> 1 6 sr^vN. mmm i o irin^idu-r. nz^ 

1 8 ^#fCo 
APCI-MS: m/z 510 ( [M + H]*) 

»H NMR (CDCls) 6 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) . 1.24-1.74 (m, 6 H) , 
1.91 (m, 2 H). 2,60 (s, 3 H) , 2.63 (s, 3 H), 2.79 (q, J = 7. 6 Hz, 2 H) , 
2.86-3.02 (m, 6 H) , 3.37 (s, 2 H) , 3.48 (d, J = 6. 3 Hz, 2 H), 5.34 (s, 
2 H), 5.98 (s. 1 H). 6.58-6.67 (m, 2 H) , 6.82 (m, 2 H) , 6.89 (s, 1 H) , 
6. 94-7. 00 (m, 2 H) . 

1 2 i^t^m 1 9 <{N- [8- (2-31^71 5,7-i^^ ^>'l'-3H-'(' 5 ^ 

[4, 5-b] y i^iy -Z- ^/i') - 10, 11- t Kn - 5H- i^-<l^:/ 

[b, f]T-^t:°^^-2--('^^;^ 5^>'^3-N-^ ^y^T ^ /]^^><D'^^ 

^Ife^y 8 -e# btl.fc'fb-a'^^ 1 5 (151 mg, 0. 303 mmol) ^P^^^— (3.0 

mL) \^W^m Imol/L it^m\:>'r h )> ^ -l^//- ^ ^ —J^^m-m d. 5mL) ^*nXL. 

^ffiT-Cffci^$-&'ft;'&i^ 1 9 (119 mg. 0-246 mmol, 81%) 
APCI-MS: m/z 483 ([M + H]*) 

^H NMR (DMSO-de) 5 (ppm): 1.23 (t. J = 7. 4 Hz, 3 H) , 2.34 (s, 3 H) , 
2. 48-2. 52 (s X 2, 6 H, DMSO t ^ — ^-^^ ^ y Zf) , 2. 78 (q, J = 7. 4 Hz, 2 
H), 2.89 (m, 4 H), 3. 11 (s, 2 H) . 3.66 (s, 2 H) , 5.29 (s. 2 H) , 6. 75-7.02 
(m, 7 H), 8. 36 (s, 1 H) . 

mmm i 3 : 2 0 d- cs- (2-1^^^1.-5, 7--:^^ ^^^^-sH-^r 5 ^ 

z/ [4. 5-b] tf y i;? :/ - 3 - -r ^i- ;^ ^ ^i- ) - 10, 11 - fc F a - 5H- v >^ 

[b, f]T-if t°:^-2--<>'V> t°^y - A- l^^) (D^^ 
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2 0 ^#fco 

APCI-MS: m/z 524 ( [M + H]*) 

'H NMR (DMSO-de) 6 (ppm) : 1.23 (t. J = 7. 4 Hz, 3 H) , 1.52 (m, 2 H) , 1.75 
(m, 2 H), 1.97 (m, 2 H). 2.18 (m, 1 H) , 2.48-2.54 (s x 2, 6 H, DMSO 
t — y :^), 2. 71-2. 92(ni, 8 H) , 3.32 (s, 2 H) , 5.29 (s, 2 H) , 

6.75-6.94 (m, 7 H) , 8.23 (s, 1 H) . 

MMM 1 4 -.^^mZ 1 <{N- [8- (2- J^^/U-5, 7- v?^ ^^V'-3H--r ^ ^ 
y [4, 5-b] tr y - 3 - -< -'V ^ ^ /V ) - 10, 11 - t K n - 5H - ^ >' 

SlJfe^d 6 -e# e> tt^'fk;-6^#» l 3 (700 mg, 1. 15 mmol) ^ ^ 13 n /Ky'l'A (l. 2 
mL) ^ ^/VT 5 y T-fe f — f y /l^ (368 mg. 3. 46 mmol) *3 <t TJ? 

}s y j^^yVT 5: :x (O. 561 mL, 4. 03 mmol) ^ AP T AD ^ M * # T ^ 

/ — /v/i^ D o 7}n/va = 1/99) X'*»i!iUfCo S fi^Ji^^-^tpS^^^^^tSlc 

-e 1 ^^m^^ Ufc, will Lfc^S^SrtitSU lx>i^JBETX'$l;i^^-&5 w i:{cj; (9, 
ih'^f^Z 1 (415 mg, 0.893 mmol. 11X^78%) <lr#:fco 
APCI-MS : m/z 465 ( [M + H]*) 

»H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz. 3 H) , 2.42 (s, 3 H) , 2.60 
(s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 43 
(s, 2 H), 3.48 (s. 2 H) . 5.34 (s, 2 H) , 6.10 (s, 1 H) . 6.58-6.69 (m, 
2 H), 6.78-6.83 (m, 2 H) , 6.88 (s, 1 H) , 6.95-7.02 (m, 2 H) . 



1 5 : ^b;-a-<^ 2 2 {N- [8- {Z~3u^;V-5,1--J 5^/V'-3H-'l' ^ ^ 
9 [4, 5-b] t:° y :y ~ Z - ^ )V ^ )V) - - M F n - 5H - -O' y 
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xm 1 

^^<^mfe«?y 2 4 T'# ^3 tLfc-fk-a-*^ 9 3 (1.25 g, 3. 03 mmol) ^ ^ u xn 
t>^i^J» (54 mL) itJ^T-fe h ^(6 mL) <D ^^-6-^^ b . H ^ >f h 

i^(2.7g. 31 mmol)=S:*BxT^iaT'i^^^i<^Ufc. S fS^ © 51 fi^ ?^ ® tJ' o 

IRL. ^BET^j!^$-&-5 ^ tcii 9 8- (2- - 5, 7- 5^>'i' - 3H- 
5 [4, 5-b] If y >'-3->r /I'.?* f-/^) - lO, ll- t K n -SH- S?'< 
:^)/[b, f]T-^ tr>'-2-;«;/^Ji5T/Vxfc K (l. 02 g, 2. 48 mmol, 82%) 

APCI-MS: m/z 411 ( [M + H]*) 

NMR (CDClj) 8 (ppm) : 1.31 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.64 
(s, 3 H), 2.80 (q, J = 7. 5 Hz, 2 H) , 2.99 (m, 2 H) , 3.06 (m, 2 H) , 5.37 
(s, 2 H), 6.60-6.91 (m, 6 H) , 7.52-7.61 (m, 2 H) , 9.77 (s, 1 H) . 

urn. 2 

1 X'U^ntz. 8- (2-3^5^/1^-5, 7- -J^T? ^/l^-SH-^ ? [4,5-b] 
tf y V - 3 - ^ p{ ^ /V) - 10, 1 1 - F a - 5H- ^ >^ y [b, f ] T -tf t° 
-2- ^ J^^T /l^v' l:. F (0. 300g , 0. 73 mmol) b^t Fn^^i^ (10 

mL) *5 J;U«J^ a CI (6 mL). (Om-^^mKmM ^ "i: . -^lei 2-(lfcr 

y e^i/ — 1-^ /U) Jif^/l^T 5 > (139 /i L, 1. 10 mmol) <£: ;t T 10 ^ 

'fb-:^Fy!>A (464 mg, 2. 19 mmol) ^M^X 12^m. ^UXMWi^f^o R 

i 1 moi/L 7^c^'^k•:^ f y !>.A7K^?^^*D;t. ^mw^is 

a?tSr v' y n-^ F :J^7 7 ^ — (^ttJ^iK : ^ n n :^^>^^i^/2mol/L T 

>'^^T • ^ y — >^V^:^=20/1) Tift^ bX, N- [8 - (2 - 5^/^ - 5, 7 - 
v?;^ ^yW-3H- ^ tJ^y [4. 5-b] t° y - 3 - ^ ^^v'l^) - 10, 1 1 - t 
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Kn -5H- t^^i^ [b, f]T-^ tf i^-2->f ^>'V]-N- [2- (If n V 

- l->r >'^)^^>'l']T 5 (0.301 g, 0.592 mmol. iCl^ 81%) *#fCo w 

^^mmm 1 1 mm^i::^m'cy'^jumm.t u-c^ts-a-i^ 2 2 srWfc. 

APCI-MS: m/z 509 ( [M + H]*) 

NMR (DMSO-de) 5 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) , 1.65-1.85 (m, 4 H) , 
2.50 (s, 3H), 2.51 (s, 3H) , 2.6-2.7 (m, 4 H) , 2.7-3.0 (m, 8 H), 3.86 
(s, 2 H), 5.29 (s, 2 H) , 6.55 (s, 4 H) , 6.75-6.95 (m, 6 H), 7.0-7.15 
(m, 2 H), 8. 43 (s, 1 H) . 

1 6 : ^fti-a-^J 2 3 {N- CS- (2- :^^^U-5.7-i^ ^/^-3H--r ^ ^ 
[4, 5-b] f y V - 3 - >'V^ - 10, 11- fc K ci - 5H- i^'< 

[b, f]T-^tr>'-2--r /I'T^ ^/^]-N- (2-;»« b ^v^3:5^/V)r ^ • 1 7-^ 

5 >'SrffiV^, ^Ji0il 1 5 (DUm. 2 i Ir1«{:: bX, HX^ 78% t? N- [8- (2-3i 
5^/V-5, 7- i^S'pt ^yp_3H-^ 5 [4, 5-b] f y - 3- ^ /P- ^ ^ /V) - 

10, 11- t K n - 5H- ■^^>'>^ [b, f]T-^ f >'-2-^ yl';?^ ^/VD-N- (2- 

t LT'fb-a-Jfe 2 3 ^#fCo 
APCI-MS : m/z 470 ( [M + H]*) 

•H NMR (DMSO-de) 5 (ppm): 1.23 (t, J = 7. 4 Hz, 3 H) , 2.50 (s, 3H) , 2.51 
(s, 3H), 2.80 (q, J = 7. 4 Hz, 2 H) , 2.8-3.0 (m. 6 H) , 3.24 (s, 3 H) , 
3. 49 (t, J = 6. 5 Hz, 2 H) , 3. 80 (s, 2H) , 5. 29 (s, 2 H), 6. 48 (s, 2 H) , 
6.84 (d, J = 8. 1 Hz, 1 H), 6.85-7.0 (m, 4 H) . 7.0-7.1 (m, 2 H), 8.43 
(s, 1 H). 

MMm 1 7 -.it-Btm 2 4 <2- {t8- (2-3^^yP-5,7-i^;^ '^Jl^-ZU-^f ^ ^ 
y [4, 5-b] y - 3- yVpt ^v'V) - 10, 11 - V? fc K cr - 5H - -^^l^^/ 

[b, f]T-^ t':x-2--^'/l'^ ^/l^]} T 5 / / — /l^ . 0. 5 -7-^ )V^)^><0^ 
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$r^V^. ^Ifeffdl 5 iDt^ 39% T 2- {[8- (2- ^ 

^v, _ 5 7 _ ^ - 3H - ^ 5-b] f y >' - 3 - -r ^ 9^ >'^) - 

APCI-MS: m/z 456 ( [M + H]*) 

•H NMR (DMSO-dg) 6 (ppm) : 1.23 (t. J = 7. 4 Hz, 3 H) , 2.50 (s, 3H) , 2.51 
(s. 3H). 2.70-2.75 (m, 2 H), 2.77 (q, J = 7. 4 Hz, 2 H) , 2.85-2.9 
(m, 4 H). 3. 55 (t, J = 5. 5 Hz, 2 H) , 3. 78 (s, 2H) , 5. 29 (s. 2 H) , 6. 44 

(s, 1 H) , 6. 79 (dd. J = 1. 5 Hz. 8. 3 Hz, 1 H) . 6. 85-6. 95 (m, 4 H) , 7. 0-7. 1 

(m, 2 H), 8. 39 (s, 1 H) . 

1 8 : -fk-a-i^ 2 5 < { [8- (2-^9^/1^-5, 7- ^ 5^/V-3H--f 5 ^ 
[4, 5-b]bf y -Z~ ^ }V :^ -10. 11- t Fo -5H- v^-<>' ^ [b, f] 

6 -C?# bttfc-fb-a-'^ 1 3 (0. 300 g, 0. 516mmol) ^7mol/LTi^^ 
= ^ y -/V^^ (5 mL) iCl^ji? b-C SOTC-e 4 8 ^Fi^^P^ bfCo 

— (^tfcj^^ft : ^ n a tJn/V A/2mol/L T i^^^T - :^ ^ J — 7V^?K=20/1) 
-CiWMUT. {[8- (2-ai5^yV-5, 7- v?;^ 5^/W-3H--r 5 ^ >^ [4, 5-b] t° y 
c;?^_3_^^V^ ^/I^)-10, 11-i^t Kd -5H-i?-<>'>^[b, f]T-^ 
--f/U] ;;<5^/V}T5>' (0.135 g, 0.329 mmol, IR^64%) Sr#f:io 

^i\.^%%m 1 ^ l^a'^^^^fe-e^-^/v^it <b LX-fk-a-^j 2 5 ^#^0 

APCI-MS : m/z 412 ( [M + H]*) 

'H NMR (DMSO-de) 5 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) . 2.50 (s, 3H) . 2.51 

(s, 3H), 2.77 (q, J = 7, 4 Hz, 2 H) , 2.85-2.9 (m, 4 H) . 3.81 (s, 2H) , 
5.29 (s, 2 H), 6.42 (s, 2H), 6.8-7.0 (m. 5 H) , 7.0-7.15 (m, 2 H) , 8.46 
(s, 1 H). 
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mmm i 9 : it^^ 2 e {n- cs- (2-31^/1.-5, 7- ^/u-sH-^f ^ ^ 
y [4, 5-b] f y - 3 - >r ^ ^>'i') - 10, 11 - fc K n - 5H- i^'< y 

[b,f]T-^ \^"y -2- 4 >^ ^ ^^1 -N- ^ ^/W-N- (2H--7^ h 7 — - 5 

*jlfe«»J 6 -e# btbfc'fb-^'^ 1 3 (667 mg, 1. 10 mmol) ^ u u (11 
mL) »J:^^»L. 1 a "C^b^fc N-^ ^-'V-N- (2- h U 5^yl<'-2H- 

^ ^ y^^^V- 5_ ^ ^ T 5 >' (390 mg, 1. 10 mmol) i TJ^ b V ^ 

=f-?vr%^y (0.31 mL, 2.3 mmol) ^ ^ T 60°C "C ^^it # b fc „ Sft-I^^ 
^a^-c?i^iP :^fpmW7K<lrAP;t, i^oDjj^7VA-e3lll}StbUfCo 

B.^^'y^) (^m^iE : 7{ y — ^'V/^ o a TfJ/VA =2/98) (31 ii D-c 

ll^fife:5>Sr^5feb. ^gi|®U-fco a^t-T-febi^ (1.9 mL). tK (1.9 mL). 
m. (1.9 mL) itn^. 60'C-e 1. 5 l^fpl L fc o S^C^;^^ O^C * "e?!&*P L > 

2 6 (66. 7 mg, 0. 131 mmol, 4X^12%) $r#^o 
APCI-MS: m/z 508 ([M + H]*) 

NMR (CDCI3) 6 (ppm): 1.32 (t. J = 5. 0 Hz, 3 H) , 2.58 (s, 3 H) , 2.63 
(s, 3H), 2.75-2.79 (m, 7 H) . 2.81 (q. J = 5. 0 Hz, 2 H) , 4.08 (s, 2 H) , 
4. 28 (s, 2 H) , 5. 34 (s, 2 H) . 6. 37 (s. 1 H) , 6. 46 (d. J = 8. 1 Hz, 1 H) . 
6.58 (d, J = 8.1 Hz, 1 H), 6.72-6. 80 (m, 2 H) , 6.84-6.94 (m. 3 H) . 

MMm 2 0 : ih-^f^ 2 7 {2 - (2-31 9^ /V- 5, 7- -S^^ ^/l.-3H->f ^ ^ z/ 
[4,5-b]f V - 3 - /V P« 5^/V)-8- [4- (2H--7' b 7 y — /W-5->f /W) 
-if^V S^:/-l--f /l'^ ^^1^3-10, ll--5^t Kc -5H-i^^>'y [b,f]T 

&fflv^. mMmi ^ tmm\^\^x^ ux^ 58%t' i-cs- (2-3^5">'i'-5,7- 

^ ^/L-sH-'f 5 iJ^>^ [4, 5-b] If y i?i/-3--r >'^;^ ^v'l^) -10, ii- t 
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#btLfc l-[8- (2-3:^/V-5, ^>'U-3H--f 5 >^ [4, 5-b] f 9 

- 3 - ^ 5" /I') - 10, 1 1 - t K CI - 5H - i^'< y [b, f ] T e - 2 
-'f yl';^ ^^'l'] f'^ y V* ^ — 4— /W'^:^^ h y >'t' (0. 252 g, 0. 500 mmol) ^ 
b/l^oii/ (4mL) \^^M\^. b y ^ ^yV^/ y y'l'T V? K (0. 13 mL, 1. 00 mmol) 
*3itJ5^-(bv':/^/^-f-i* (12.4 mg, 0.05 mmol) StAPX.. 110'CT22^fe1. 

nhntzmmmt: o. 5 nf^> mm^nrnvf^^. m^^w.^ \^x{t^^ 2 7 

(0.110 g. 0.200 mmol. IDJ^ 40%) <lr#fCo 
APCI-MS: m/z 548 ( [M + H]*) 

»H NMR (DMSO-de) 6 (ppm) : 1. 22 (t, J = 7. 4 Hz, 3 H), 1. 65-1. 85 (m, 2 H) , 
1.9-2.05 (m, 2 H) , 2.2-2.35 (m, 2 H) , 2.48 (s, 3H) , 2.58 (s, 3H), 
2.77 (q, J =7. 4 Hz, 2 H) , 2.85-3.05 (m, 7 H) , 3.52 (s, 2H) , 5.29 (s, 
2 H), 6.85-7.05 (m, 8 H) , 8.36 (s, 1 H) . 

MM^^i 2 1 : -fhi-a-^ 2 8 ~'fk-a-«^ 9 0 O-a-fiJc 
1 

3 !>-fk 1- (10,11-i^t: Kcr -5H- v^'O'^ [b,f]T-^ t:'>'-2-'f ^'l'^ 
^yV) _ i_ 5^;nf ^ y - t> A (0. 015g, 0.050 mmol) ^ p< >'V 2}^ /I' 
K (0. 50mL) \^mM\^. S^m-t^ YH (^^f, Y fff IB t |5l ^ "t? 5 ) 
O a a 7Jn/V A^f^ (1. 0 mmol/L, 0. 060 mL) *5 i U^TK^-fb y ^ • 1 tK 

jftiife (0. o70g) ^ijpx.. ^ia-e 20 Nppp^ii^ bfco Rf&<^il=fT^»Ji ci 

aSl- CI n 3^I^/^.^^ (0. 60 mL) *5 J; tJf N- ^ 5^/^^ 1^ h 
tR^ y X "f- V- (N-Methylisatoic anhydride polystylene^ /^<y<^ 

yi-^j>,^m. 0.15 mL) ^*B^. ^mx-m^mwi^tco Rmm^m'p(DUi^ 
i^^mm\.sm.m^^mi^-fii^i^^^^^^ ^^^^^^ ^^-^ ^ ^9-7 ^ — i:^ 

>'7*i^/V' sex, x^yr^'^tisJs 2 moi/L r :/^ = t-;?< / ^>'^^^'e^tb) 

-ei»Mu, ®iife& iic:*5it 5-ft:-a-#> (iv) \<imm-r^^m'pmi^^nf^o 
xm 2 
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-a-i^4 1> 4 2. 4 8 . 8 9 (it/^ r^^j^t LT^Ifl bfCo 

-fb^^ 2 8 ~-fb-^#> 8 7 <D«iti::$J-W«t (APCI-MS) «r||2^~m6*{C 
IB UfCo * fe. -fti-a-fl^ 29. 30. 36. 41. 42. 48. 53. 54. 
60. 65. 66. 72. 77. 78. 84 <D^W^ ('H NMR) ^SJLTi^^ 

it^^ 2 9 {2 - (^l^y ^ ^ ^ — ^ /l^ ^ 9^yl')-8- (1,2,5,6-7^ 

h ^ t F n t" y -i? V - 1 - >r ^'U^ ^v'l') - 10, 11- t: K n — 5H- -S^^ 
[b, f ] T tr } 

*H NMR (DMSO-de) 5 (ppm) : 2.0-2.1 (m, 2 H), 2.44 (t, J = 5. 6 Hz, 2 H) , 
2.75-2.85 (m, 2 H) , 2.9-3.0 (m, 4 H) . 3.32 (s, 2 H) , 5.31 (s, 2 H) . 5.5-5.8 
(m, 2 H), 6.8-7.1 (m, 6 H) , 7.1-7.3 (m, 2 H) , 7.56 (d, J = 7. 1 Hz, 1 
H), 7.62 (d, J = 7.4 Hz, 1 H) , 8.28 (s, 1 H) , 8.35 (s, 1 H) . 

it-^f^ 3 o {2- (^i^-:/yf ^ — 71^- i-^f /u^ ^/i') -8 - (ifuv-:^:y- 

l--f /V^ ^/U)-10. 11-i^t Fd -5H- v?^>':/[b, f]T-^ tf i/} 

NMR (DMSD-dg) 5 (ppm): 1.5-1.7 (m, 4 H) , 2.3-2.5 (m, 4 H) , 2.8-3.0 (m, 
4 H), 3.39 (s, 2 H), 5.31 (s, 2 H) , 6.8-6.95 (m, 4 H) , 6.95-7.0 (m, 2 
H), 7.1-7.3 (m, 2 H) , 7.55 (d, J = 8. 9 Hz, 1 H) , 7.63 (d, J = 8. 4 Hz, 

1 H), 8.26 (s, 1 H), 8.34 (s, 1 H) . 

-fb-a-i^ 3 6 {2- i^:^:/ 4 K >^ - I- ^ /i^ - 8-^^i-7i^ V ^yi- 

-10, 11-i^fc: Fd -6H-i^^i^y*[b, f]T-^ t°i^} 

^H NMR (DMSO-do) 6 (ppm) = 2.2-2.4 (m, 4 H) . 2.8-3.0 (m, 4 H), 3.27 (s, 

2 H), 3.5-3,6 (m, 4H), 5.30 (s, 2H), 6.7-7.1 (m, 6 H) , 7.1-7.25 (m, 
2 H), 7.54 (d, J = 7.6 Hz, 1 H) . 7.62(d, J = 7. 6 Hz, 1 H) , 8.28 (s, 1 
H), 8.34 (s, 1 H). 
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^b^<^4 1 {2- {z-y a^=-)\^^^^:/ -< % ^ :/ ^ )V - \- ^ 'f- )v) - 

(1, 2, 5, 6-7" b 7 fc K n f y i^:^-l->f ^/l^) -10, 11- t K n - 5H 
-c^^^^y [b, flT-^fV • 1 ix^L i^^lg} 

NMR (DMSO-de) 5 (ppm) : 2.2-2.5 (m, 2 H) . 2.7-3.0 (m. 4 H) . 3.0-3.2 (m, 
2 H), 3.4-3.6 (m, 2 H) , 4.05 (s, 2 H) , 5.45 (s, 2 H) , 5.69 (m, 1 H) , 
5.85 (m, 1 H). 6.6-6.8 (m, 2 H) , 6.88 (d, J = 8. 3 Hz, 1 H) , 6.97 (d, 
J = 7.9 Hz, 1 H), 7.05-7.2 (m. 2 H) , 7.2-7.5 (m, 2 H) , 7.5-7.7 (m, 4 
H), 7.7-7.85 (m, 3 H) , 8.54 (s, 1 H) . 

4 2 {2-(2-73i =./Vy<:yV ^ ^ -J^ ^ - I - ^ f- jV) - S- 
(yfnVi^^-l-^^l^^ ^7V)-10, 11- v't -5H- v?'<^'y [b, f]T-^ 
f>' • 1 ^^Wl) 

»H NMR (DMSO-de) 6 (ppm): 1.8-2.0 (m. 4 H) , 2.8-3.0 (m, 4 H) , 3.0-3.2 (m, 
4 H), 4.12 (s, 2 H), 5.45 (s, 2 H) , 6.6-6.7 (m, 2H), 6. 88 (d, J = 8. 1 
Hz, 1 H), 6.96 (d, J = 7. 8 Hz, 1 H) , 7.1-7.2 (m, 2 H) , 7.2-7.3 (m, 2 
H), 7.4-7.6 (m, 4 H) , 7.6-7.8 (m, 3 H) , 8.53 (s, 1 H) . 

it^^ 4 8 {2-^/1^^ V y ^ (2- 7 a; ^.fV^-y-/^ % ^ ^ ^ - 

l-^ ^/V) - 10, 11- t: K CI -5H- v^^i^^ [b, f ] T fc° > • 1 ^ l> 

^H NMR (DMSO-de) 6 (ppm): 2.7-3.0 (m, 8 H) , 3.6-3.8 (m, 4 H), 3.83 (s, 
2 H) , 5. 42 (s, 2 H) . 6. 65-6. 7 (m, 2 H) , 6. 85 (d, J = 8. 2 Hz, 1 H) , 6. 92 
(d, J = 8. 1 Hz, 1 H), 7.0-7.1 (m, 2 H) , 7.2-7.3 (m, 2 H), 7.4-7.6 (m, 
4 H), 7.65-7.8 (m, 3 H) . 8.44 (s, 1 H) . 

'fb-g-'^S 3 {2- {2- ^/ ^ % ^ — - I - ^ :^ ^ - 

(1, 2, 5, 6-7" h 7 fc Kcr y i?>'-l-^/V.?< ^yU)-10, 11-i^l: K n - 5H 
y [b, f] T b!" } 

iH NMR (DMSO-de) § (ppm) : 2.0-2.1 (m, 2 H) , 2.45 (t, J = 5. 6 Hz, 2 H) , 
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2.54 (s, 3 H), 2.75-2.85 (m, 2 H) , 2.85-3.0 (m, 4 H) , 3.35 (s, 2 H) , 
5.28 (s, 2 H), 5.55-5.75 (m, 2 H) , 6.8-7.0 (m, 6 H), 7.1-7.2 (m, 2 H) , 
7.4-7.6 (m, 2 H) , 8.28 (s, 1 H) . 

^t^^ 5 4 {2- (2- 7^ ^/i^^i^y^^ $ (tr 
o y 5^/1^) - 10, 11- fc K n - 5H- i^^l^^/ [b, fDT"^ fcf 

NMR (DMSO-de) 5 (ppm) : 1.5-1.8 (m, 4 H) , 2.3-2.5 (m, 4 H) , 2.54 (s, 

3 H) , 2. 8-3. 0 (m, 4 H) , 3. 39 (s. 2 H) , 5. 28 (s, 2 H) , 6. 7-6. 9 (m, 6 H) , 
7.1-7.2 (m, 2 H), 7.3-7.5 (m, 2 H), 8.25 (s, 1 H). 

it^^ 6 0 {2- {2^^ ^/V'<:^y^ ^ ^y'-l-'f yVpt TJl^) V 

/ / f-Jl-- 10, 11- fc K cr -5H- y [b, f] T-^ e'i/} 

'H NMR (DMSO-de) 5 (ppm): 2.2-2.4 (m, 4 H) , 2.49 (s, 3 H) , 2.8-3.0 (m, 

4 H), 3.28 (s, 2 H), 3.5-3.6 (m, 4 H) , 5.28 (s, 2 H) , 6.8-7.0 (m, 6 H) . 
7.1-7.2 (m, 2 H), 7.5-7.6 (m, 2 H) , 8.28 (s, 1 H) . 

it^^ 6 5 {2- (5,6- v?p< '^jU^l^y^ 5 ^y^ — /l^~l-^JU;A f^/V) -8 

- (1, 2. 5, 6- 7^ h ^ t K D tf y -1- /V^ ^/U) - 10, 11- V? t K c - 
5H- v?^ ^ y [b, f ] T tf } 

NMR (DMS0-d8) 6 (ppm): 2.0-2.1 (m, 2 H) , 2.2-2.4 (m, 6 H) , 2.45 (t, 
J = 5. 2 Hz, 2 H), 2.75-2. 85 (m, 2 H) , 2.85-3.05 (m, 4 H), 3.30 (s, 2 
H), 5.24 (s, 2 H), 5.6-5.7 (m, 2 H) , 6.8-7.0 (m, 6 H) , 7.31 (s, 1 H) , 
7.40 (s, 1 H), 8.17 (s, 1 H), 8.27 (s, 1 H) . 

it-B-^ 6 6 {2 - (5, 6- -✓^pi g^yt'^^^y'-r 5 y^^ — /^- 1-^/1^^ ^71^) -8 

- (If n y JU^ ^;V) -10, 11- fc Kn -5H- i^^i^y [b, f] T 

'H NMR (DMSO-dg) 6 (ppm): 1.5-1.8 (m, 4 H) . 2.27 (s, 3 H) , 2.28 (s, 3 H) , 
2. 3-2. 4 (m, 4H), 2.8-3.0 (m, 4 H) , 3.39 (s, 2 H) , 5.24 (s, 2 H) , 6.8-7.0 
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(m. 6 H), 7.30 (s, 1 H). 7.40 (s, 1 H) . 8.16 (s, 1 H) , 8.24 (s, 1 H) . 

^b-a- 7 2 { 2 - (5, 6 - -i^ ^ 5^ /U^ >^ y ^ ^ ^y^ — JU-l-^ ^;U)-8 
-^/V/^ y y ^yi'- 10. 11- V? t K a - 5H- y [b, f ] T bf V } 

»H NMR (DMSO-de) 8 (ppm) : 2.2-2.4 (m, 10 H) , 2.8-3.0 (m, 4 H) , 3.28 (s, 
2 H) , 3. 5-3. 6 (m, 4 H) , 5. 24 (s, 2 H) , 6. 8-7. 0 (m, 6 H) , 7. 30 (s, 1 H) , 
7.39 (s, 1 H), 8.16 (s, 1 H) , 8.28 (s, 1 H) . 

'ft;-8^i^7 7 {2 - (2-ai5^/^-<>^y^ 5 — /^-l--r>'^^^/^)-8- 

(l, 2, 5, 6-^ b 7 t F X2 If V >- - 1- ^ Jl^ ;^ '^Jl')-10, 11- i^fc K n - 5H 
- ^ y [b, f ] T t° >' } 

*H NMR (DMSO-dg) 8 (ppm): 1.28 (t, J = 7. 4 Hz, 3 H) , 1.95-2.05 (m, 2 H) , 
2.43 (t, J = 5. 4 Hz, 2 H), 2.6-3.0 (m, 8 H) , 3.32 (s, 2 H) , 5,28 (s. 
2 H), 5.1-5.5 (m, 2 H) , 6.75-7.0 (m, 6 H) , 7.1-7.25 (m, 2 H) . 7.47 (m, 
1 H), 7.55 (m, 1 H), 8.26 (s, 1 H) . 

-ffei-a-^j 7 8 {2- (2- 5 ^ ^ — /V - 1 - ;^ 5^/1^) - 8- ( f 
n ]} - 1- ^ ?^ T - 10, U - \^ Kn - 5H- i^'< ^ [b, f] T tT 

NMR (DMSO-de) 5 (ppm): 1.28 (t, J = 7. 4 Hz, 3 H) , 1.6-1.8 (m, 4 H) , 
2.3-2.4 (m, 4,H), 2.8-3.0 (m, 6 H) , 3.32 (s, 2 H) , 5.28 (s, 2H), 6.7-7.0 
(m, 6 H), 7.0-7.2 (m, 2 H) , 7.46 (m, 1 H), 7.54 (m, 1 H) , 8.23 (s, 1 
H). 

it-^m 8 4 {2- (2- ^^/i-^lyy 4 ^ y - 1- ^ y< ^ ^\^) - 8- ^ /i':^ V 

y ^ ^/P-10, 11-v^fc Kt3 ~5H-i?^^^>^[b, f]T-^ f:^} 

^H NMR (DMSO-de) 8 (ppm): 1.28 (t, J = 7. 4 Hz, 3 H) , 2.2-2.4 (m, 4 H) , 

2.8-3.0 (m, 6H), 3.27 (s, 2 H), 3.5-3.6 (m, 4 H) , 5.27 (s, 2H), 6.7-7.0 

(m, 6 H), 7.1-7.2 (m, 2 H) . 7.47 (m, 1 H) , 7.55 (m, 1 H) , 8.26 (s, 1 

H). 
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ih^m 8 8 ^'it^m 9 0 <Dm^i^^f$ 7 ^W^t (APCI-MS. »H NMR) 

it^^ 8 8 {2- (-f 5 y [4, 5-b] If" V iPl^-l-^ ^^^'^^l-)-8-(l,2.5,6 
-■rf^fc V ti \f V - 1- ^ ^/U) -10, 11- t K n -5H- i^^ly 

APCI-MS: m/z 422 ( [M + H]*) 

NMR (DMSO-dg) 5 (ppm) : 2.0-2.1 (m, 2 H) , 2.44 (t, J = 5. 4 Hz, 2 H) , 
2. 75-2. 8 (m, 2 H) , 2. 8-3. 0 (m, 4 H) , 3. 30 (s. 2H) . 5. 33 (s, 2 H) , 5. 5-5, 6 
(m, 2 H), 6.8-7.0 (m, 4 H) , 7.0-7.05 (m, 2 H), 7.27 (dd, J = 4. 7 Hz, 
8.0 Hz, 1 H), 8.06 (d, J = 8.0 Hz, 1 H) , 8.27 (s, 1 H) . 8.37 (d, J = 
4.7 Hz, 1 H), 8.54 (s, 1 H) . 

■fk-a-^ 8 9 {2- 5: iJ^y [4, 5-b] t° y V-3- -8- (1, 2, 5, 6 

-T^h^fc Knl^iJ i^ly jUyt ^JU) - 10, 11- t K CI -5H- i^^l^ 

[b, f]T-^ If >' • 1 ^mm.} 

APCI-MS : m/z 422 ( [M + H]*) 

»H NMR (DMSO-de) 6 (ppm) : 2. 2-2. 3 (m, 2 H) , 2. 9-3. 0 (m, 4 H) , 3. 4-3. 5 (m, 
2 H), 3. 60 (t, J = 6. 8 Hz, 2 H) , 4. 05 (s. 2 H) , 5. 37 (s, 2 H), 5. 67 (d, 
J = 10. 8 Hz, 1 H) , 5. 85 (d, J = 10. 8 Hz, 1 H) , 6. 9-7. 0 (m, 2 H) , 7. 0-7. 1 
(m, 4 H), 7.25 (dd, J = 5. 4, 8.1 Hz, 1 H) , 8.01 (d, J = 8. 1 Hz. 1 H) , 
8.40 (d, J = 5. 4 Hz, 1 H) , 8.55 (s. 1 H) , 8.62 (s, 1 H) . 

ii^-^m 9 0 {2- i4 5 y >^ [4. 5-c] fc" V ^l^P^ f^/l^) -8- (1,2, 5, 6 

^•rb^t Kot'yi^'V - 1-^/1^^ T/l^) -10, 11- t K n -5H- i^^l^ 

APCI-MS : m/z 422 ( [M + H]*) 

»H NMR (CDClj) 5 (ppm) : 2. 1-2. 2 (m, 2 H) , 2. 56 (t, J = 5. 7 Hz, 2 H) , 2. 8-2. 9 
(m, 2 H), 3.0-3.1 (m, 4 H) , 3.48 (s, 2H) , 5.30 (s, 2 H) , 5.67 (d. J = 
10. 5 Hz, 1 H), 5. 73 (d, J = 10. 5 Hz, 1 H) , 6. 08 (s, 1 H) , 6. 65-6. 75 (m, 
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2 H), 6.95-7.0 (m. 2 H), 7.0-7.05 (m, 2 H) , 7.71 (d, J = 5. 4 Hz, 1 H) , 
8.02 (s. 1 H), 8.45 (d, J = 5. 4 Hz, 1 H) , 8.78 (s, 1 H) . 

mmm 2 2 : it-tm 1 2 5 {[8-(2-ai^/v-5, 7-i^p<^>'^-3H--r 

y [4, 5-b]l^ yv?^^-3-'^>'^;»« 5^/1^) -5-;^ ^/l' - 10, 1 1 - i^? t: Kn -5H- 

mmm 3 e x*nhfiti^h^^ 105 ^ffiv^. 5 2 1 1 iri^jc 

LT. 94%-e[8- (Z-ni^^'^-S.?--:^^ ^/V-3H--Y 5: i5^>^C4,5-b] 

t° y -3- 71^^ ^JU) -5- p{ 5^71^- 10, 11- t K a -5H- v^^:^ 

[b, f]T-^l^>'-2-'f/^]T-fe h:::^ h y y'l-^#fCo 

CJL^MVN, 3 8 LTIR^ 12 5 Sr#fCo 

APCI-MS: m/z 455 ([M + H]*) 

NMR (DMSO-dg) 5 (ppm) : 1. 22 (t, J = 7. 3 Hz, 3 H) . 2. 49 (s. 3 H) , 2. 50 
(s, 3H), 2.75 (q, J = 7. 3 Hz, 2 H) , 2.9-3.1 (m, 4 H) , 3.19 (s, 3 H) , 
3.42 (s, 2 H), 5.32 (s, 2 H) , 6.81 (d, J = 8. 1 Hz, 1 H) , 6.9-7.05 (m, 
6 H). 

y y [4, 5-b] If y V-3 - ^ /l^^ ^/L-) - 10, 11- t K a -5H- 

mi^J 6 T# b^Xfc-ftJ-g-i^ 1 3 (7.98 g, 13.1 mmol) ^ ;^ ^ ^ /U:^ 
^->K (87 mL) 131 ^^i? Us ^WtV'^^J^ (4. 33g, 65. 7 mL) Sr*PX-C70lC 

':i^^wm\^ .nm^^ ^ / — ^i-^ad^t# bnss^s^^^MMT o. 5 B^^m 

t^LfCo^ttl LT-fk-a-ife 9 2 (2. 87g. 6. 31 mmol. HX^ 48%) 

APCI-MS : m/z 455 ( [M + H]*) 

'H NMR (CDCI3) 6 (ppm): 1-30 (t, J = 7. 5 Hz. 3 H) . 2.06 (s, 3 H) , 2.60 
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(s, 3 H). 2.62 (s, 3 H). 2.79 (q. J = 7. 5 Hz, 2 H) , 2.98 (m, 4 H) , 4.98 
(s, 2 H), 5.34 (s. 2 H) , 6.13 (s, 1 H) , 6.58-6.83 (m, 4 H), 6.88 (s, 
1 H), 7. 01-7. 07 (m, 2 H) . 

mmm 2 4 : -fk-a-*^ 9 3 { cs- (2-3^^/1'- 5, 7--:^^ 5^>>v-3h-^ 5; 

[4,5-b]tr V J^;^ 5^/^)-10, 11-i^fc Kn -5H- i^^^'V^ [b, f] 

2 3 ^il.lt'lt^m 9 2 (2. 79 g, 6. 14 mmol) "t" ^ 7 t: K ci 
7 (61 mL) ic^® $iir. ')-hVt7J>>:^h^iy K/^ ^ / — (28%. 
6. 2niL, 31 mmol) ^M^XmrnX- 3.5 f^mm.Wi.tio RJt>(Omn ^ WM ^ rji 

hjj^7 7^— -eit^LytmxS*s^?sic7kS:*n;t-cMm{c-c o.sf^mmwv 

■fB^lt^b. ^JET-e^^^ 9 3 (2.04 g. 4.95 mmol, HX^ 
81%) ^#fCo 

APCI-MS: m/z 413 ([M + H]*) 

NMR (CDCI3) 8 (ppm) : 1.30 (t, J = 7. 6 Hz, 3 H) , 1.56 (t, J = 5. 6 Hz, 
1 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 
4 H) , 4. 55 (d. J = 5. 6 Hz, 2 H) , 5. 34 (s, 2 H) , 6. 03 (s, 1 H) , 6. 59-6. 85 
(m, 3 H), 6.88 (s, 1 H) , 7.03. (m, 2 H) . 

mtkm 2 5 : -it-^m 9 4 {2- (2 -31^ /V -5, 7 - i?^ 5^/l'-3H->f 5 
[4,5-b]fy -:^^^-3-^ /V^ -8- p{ h df^i^^ 9^7V-10, 11-i^ t Kci 

-5H- v''< W[b,f]T-^ f <D^^ 

Tkf^it-)- h V ^ (55%, 11 mg, 0. 25 mmol) 07 h 7 t F n 7 7 >- (0. 40 
mL) mm^l^^^^y—J^ (20 u-L, 0. 50 mmol) ^m^XMUX 20 :^mM 
#bfe, -eo^. KJi^s^^y" b ^ t 77 ^^(0.20 mL)l-51^ X^-^MMm 
6 -C# e>tL:fc'fb-g-«fe 1 3 (30 mg, 0.050 mmol) 60'C-e3. 5^MS 
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h y 5 >' = 45/50/5) -Ci^ii UT-fb-a-^ 9 4 (6. 5 mg, 15 mmol. 

JR^ 30%) Sr#fCo 
APCI-MS: m/z 427 ( [M + H]*) 

*H NMR (CDCI3) 8 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 4 H) . 3. 36 (s, 3 H) , 4. 32 
(s, 2 H), 5.34 (s, 2 H) , 6.09 (s, 1 H) , 6.58-6.82 (m, 4 H) , 6.88 (s, 
1 H), 7.01 (m, 2 H). 

mMm 2 6 : ^h^^ 9 5 {2-Ty>'W;a-df-->^5^/k-8-(2-3i5^/V-5,7- 
?t 5 [4, 5-b] f y 3 - /Up* ^/U) - 10, 11- fc 

Kt3 -5H--i?^^y [b, f]T-^ ©-a-^ 

IIX^ 34%TMb'a-#) 9 5 <Sr#fCo 
APCI-MS: m/z 453 ( [M + H]*) 

*H NMR (CDCI3) 8 (ppm): 1.30 (t, J = 7. 6 Hz, 3 H), 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.80 (q, J = 7. 6 Hz, 2 H) . 2.98 (m, 4 H) , 4.00 (dt, J = 5.6, 
1. 5 Hz, 2 H), 4. 39 (s, 2 H) , 5. 19 (dq, J = 10. 2, 1. 5 Hz, 1 H), 5. 29 (dq, 
J= 17.0, 1.5 Hz, 1 H), 5.34 (s, 2 H) , 5.95 (m, 1 H) , 6.10 (s, 1 H) , 
6.58-6.83 (m, 4 H) , 6.88 (s, 1 H) , 7.03 (m, 2 H) . 

2 7 : -fb-a^^I Se {2 - {2-=^^/1^-5,7- % ^ :/ 

[4, 5-b] f y i^:^-3->f /U^ ^/U)~8- (2-p< b h ^-^^ 

10, 11- fc K o -5H- [b, f]T-tf fc':^} O-g-^ 

:^ ^ J — 7KOf^fc> 9 1-2-;^ b ^t^zx.-^ y — >'^^ffiV^, 2 5 t 

{CLT. urn 9.3%-C^t,^l^ 9 6 ^m^tCo 
APCI-MS: m/z 495 ( [M + H]*) 

NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H), 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 38 (s, 3 H) , 3. 57 
(m, 4 H) , 4. 44 (s, 2 H) , 5. 34 (s, 2 H)., 6. 01 (s, 1 H) , 6. 62 (d, J = 8. 6 
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Hz. 1 H) . 6. 67 (d, J = 8. 1 Hz. 1 H) , 6. 82 (m, 2 H) , 6. 88 (s, 1 H) , 7, 00-7. 06 
(m. 2 H). 

MMm 2 8 : -it-^m 9 7 {2 - (2- ZTL^/U-S,!- ^ ^ju-3\i - 4 ^ 

[4, 5-b] bf V v^>-3-^y^^ ^j]^)-8- (2, 2, 2- b 7/V;^-nai }^ ^ ^ 

^yi/) - 10, 11- t Kn -SH-i^^i^y [b,f]T-^tf i^} (D-g-^ 

^ ^ / — >'K^ft^D 2,2,2- V y 7/V:^-tiai^ /^SrffiV^, *Jfe0y 2 

5t|^«tz:L-C. IR^ 64%-c-fb'a'ife 9 7 Srffl=fc„ 

APCI-MS: m/z 495 ( [M + H]*) 

^H NMR (CDCls) 6 (ppm) : 1.30 (t, J = 7. 6 Hz, 3 H) . 2.60 (s, 3 H) , 2.63 
(s, 3 H), 2.79 (q, J = 7. 6 Hz, 2 H) , 2.98 (m, 4 H) , 3.78 (q, J = 8. 7 
Hz, 2 H) , 4. 54 (s. 2 H) , 5. 34 (s, 2 H) , 6. 24 (s, 1 H) , 6. 60 (d, J = 7. 8 
Hz, 1 H), 6. 71 (d, J = 8. 1 Hz, 1 H), 6.76-6.82 (m, 2 H), 6.89 (s, 1 H) , 
6. 98-7, 04 (m, 2 H) . 

MMm 2 9:'ffc-a-#l9 8 {2-(2-3i^/U-5, 7-i^^ '^^U-ZH-yC ^ ^ 
[4, 5-b] tfy -8 - (2 - :?t ^ /l^ y u ^ ^ ;>i ^U) - 

10,ll-t?t Kct -5H--:^^>'y [b, f]T-^ fi^} (D^m 

y — yKDftt? «3 Jc: 2- ;?« ^yv- l - n y-? y — <Sr ffi V^ , MMm 2 5 

tmm\^\^x. iDi^ iiro-e-fb-a-^ 9 8 ^#fco 

APCI-MS : m/z 469 ([M + H]*) 

^H NMR (CDCI3) 5 (ppm): 0.91 (d. J = 6. 7 Hz, 6 H) , 1.30 (t. J = 7. 4 Hz, . 
3 H) , 1. 89 (m, 1 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 4 Hz, 
2 H), 2. 99 (m, 4 H) , 3. 20 (d, J = 6. 5 Hz, 2 H) , 4. 37 (s, 2 H), 5. 34 (s, 
2 H), 6.01 (s, 1 H), 6.60 (d, J = 8. 9 Hz, 1 H) , 6.67 (d, J = 7. 8 Hz, 
1 H), 6.81 (m, 2 H), 6.88 (s, 1 H), 6.98-7.05 (m. 2 H) . 

MM&ISO : 'fb-n ^ 9 9 {2-'<i^i?/V::a-^v^;?{ ^/V-8- (2-3i5^/P-5, 7 
-i?^ ^/l'-3H--f $ ^yi4,5-b]\fV s;?^^-3-^>'l'^ ^>'l')-10, ll-i^? 
k Kn -5H- v^^vy [b, f]T-^ tf >'} <D^J& 
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APCI-MS: m/z 503 ([M + H]*) 

NMR (CDCI3) 6 (ppm) : 1.30 (t, J = 7. 5 Hz. 3 H) . 2.60 (s, 3 H) , 2.62 
(s. 2 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) . 2. 97 (m, 4 H) , 4. 42 (s. 2 H) . 4. 53 
(s. 2 H), 5. 33 (s. 2 H), 6. 20 (s, 1 H) . 6. 59 (d, J = 7. 9 Hz, 1 H), 6. 69 
(d, J = 7. 9 Hz, 1 H) , 6. 78 (m, 2 H) , 6. 88 (s, 1 H) . 7. 02 (m, 2 H) , 7. 26-7. 36 
(m, 5 H). 

MMm 3 1 : ih^^ 1 0 0 {2- (2-^5^yV-5, 7- -✓^^ ^Jl--3H-y( ^ ^ >^ 
[4, 5-b] If V - 3- y( Jl^ ;< ^ /U) - 8 - (2- 7 31 h ^ 5^/1^) - 

10, Ki3 -5H-i^'<:/y [b, f]T-^fi^} <0^^ 

\^ LT. W^m 38%X-^\::^^ 10 0 <l^^#fCo 
APCI-MS : m/z 517 ( [M + H]*) 

'H NMR (CDCI3) 5 (ppm): 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 

(s, 3 H), 2.80 (q, J = 7. 5 Hz, 2 H) . 2.91 (t, J = 7. 2 Hz, 2 H), 2.97 

(m, 4 H). 3. 66 (t, J = 7. 2 Hz, 2 H), 4. 39 (s, 2 H) , 5. 34 (s, 2 H) , .6. 08 

(s, 1 H), 6.60 (d, J = 8. 7 Hz, 1 H) , 6.66 (d, J = 8. 1 Hz, 1 H) , 6.80 

(m, 2 H), 6.88 (s, 1 H) , 6.94-7.01 (m, 2 H) , 7.19-7.30 (m, 5 H) . 

^tkm 3 2 : -fb-a-^ 1 0 1 {2- (2-^^/1^-5, 7--^ p{ '^yl^-ZU-^ ^ 

[4, 5-b] }f V i^:y-3-^ juyi ^/i^) -8 - (t''yi?>'-2-^/v^ v^-y^if- 

/l^) -10, 11- V? fc Kci -SH-i^^^^y [b, f]T-^ bf >-} (o-a-^ 

^ y —jV(oiXt> v) t° y >'-2--< ^ y — /^<lrffiv^. mMM 2 5 
tmmKi^Xs Hx^ es^o-e-ft:^*^ 1 0 1 ^#fco 

APCI-MS: m/z 504 ( [M + H]*) 

'H NMR (CDCI3) S (ppm): 1.30 (t, J = 7. 5 Hz. 3 H) , 2.60 (s, 3 H), 2.63 
(s, 3 H) , 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 4. 52 (s, 2 H) , 4. 66 
(s, 2 H), 5. 34 (s, 2 H), 6. 25 (s, 1 H) , 6. 60 (d, J = 7. 9 Hz, 1 H) . 6. 70 
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(d, J = 7. 9 Hz, 1 H), 6.76-6.81 (m, 2 H) . 6.88 (s, 1 H) , 7.03-7.08 (m, 
2 H), 7.18 (br dd, J = 7. 6, 4.8 Hz. 1 H), 7.47 (d, J = 7. 9 Hz, 1 H) . 
7.68 (td, J = 7.7, 1.8 Hz, 1 H) , 8.54 (br d, J = 4. 8 Hz. 1 H) . 

MMi^i 3 3 : 'fb-a-'fe 1 0 2 {2-(2-ai5^>'V-5, 7-i^p< 9^y^-3H-^ 5 
I4, 5-b]l^ 9 i^l^-Z~^ JU;^ '^Jl')-8- (77>'-2-'f/l'P< f'Sc-e^^ 
-10,11-i^t -5H-i^^l^:/lb.f\T^\fl^} <D^^ 

?i y —;i^<Di-^t> ^ \cy ^7 1^-2-^ 9 y — ^'^^ffl v^, ^ifi^sj 2 5 

mm^vL bx. Jix^ 77%x^^t'^m 102 ^#fco 

APCI-MS: m/z 493 ( [M + H]*) 

'H NMR (CDCI3) 8 (ppm) : 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H), 2.62 
(s, 3 H), 2.79 (q, J = 7. B Hz, 2 H) , 2.97 (m, 4 H) , 4.41 (s, 2 H) , 4.45 
(s, 2 H), 5.33 (s, 2 H), 6.21 (br s, 1 H) . 6.31 (dd, J = 3. 1, 0.8 Hz, 

1 H) , 6. 33 (dd, J = 3. 1, 1. 8 Hz, 1 H) , 6. 58 (d, J = 8. 1 Hz, 1 H) , 6. 69 
(d, J = 7. 9 Hz, 1 H), 6.75-6.80 (m, 2 H) , 6.88 (s, 1 H) , 7.00-7.04 (m, 

2 H), 7.40 (dd, J = 1. 8, 0.8 Hz, 1 H) . 

HJfe^?!) 3 4 : it-^^ 103 {8-(2-:3^9^/l'-5, 7-i^p« ^/I'-SU-^ ^ ^ :/ 
[4, 5-b]t° ]) ^yu) - 10, 11- fc Ka - 5H— i^'^ >' y [b, f] 

mMm 1 5 (onm. i ■c# b^x:rc 8- (2-31^/^-5, 7- 9^/v-3H--r 

5: j5^y [4, 5-b] If y i>>-3-^ ^/V) - 10, 11- fc K 13 -5H- 

v'Cb, f]T-^ fi^-2-:?&>'l'7j?T/l'7*t K (650 mg, 1.58 mmol) ^T^Y=- 

h y >'V'(16 mL) (ZlJSP ^-Br^ fc K Ct ^i^jl^T 5 1^4^(153 mg, 2. 38 mmol). 

h y a:^7VT 5 >■ (0. 331mL, 2. 38 mmol) i t)^ :7 ^ /l^ ^ tK ^ (328 mg, 
2.21 mmol) ^ JiP X. T SOt: X ^^^i*^ L fc, ^^S^^S^^^L. ^ ^ ^ 

Tjx/VAl;:^^ #e>ix/w^*S^T V^=:T7K (3%) i: tS^P^i^TK T-WI^fe 

h ^7 7 ^' - (^ttJ^^ : p{ y n n 2}^ A = 1/99) "eifSSi 
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BT^i^i^X^t-B-^ 1 0 3 (440 mg. 1.08 mmol, 1R^68%) S:#;/to 
APCI-MS: m/z 408 ([M + H]*) 

>H NMR (CDCI3) 5 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H), 2.60 (s, 3 H) , 2.63 
(s, 3 H) . 2. 79 (q, J = 7. 6 Hz, 2 H) , 2. 98 (m, 4 H) , 5. 36 (s, 2 H) , 6. 48 
(s, 1 H), 6.63-6.90 (m, 5 H) , 7.28-7.33 (m, 2 H) . 

mM0i\ 3 5 : -fb-g-Jfe 104 {2-(2-3i5^>^V-5,7-i^p< 5^/l'-3H-^ ^ 

[4, 5-b] b? y V- 3 - ^ /U^ ^/V) - 8 - (2H-7' b 7 >^ — /V - 5 - >r /I') - 

10, 11 - t K D - 5H- v> ^ >- V [b, f ] T if t° } (D^f^ 

mmm 3 4 x'#e>tvyt>fk:-a-#) 103 ^ffiv^. 2 0 c^#^<h l 

XlR^ 72%-(*ih^l60 10 4 ^#:fe:o 
APCI-MS : m/z^ 451 ([M + H]*) 
APCI-MS: m/z 451 ([M + H]*) 

»H NMR (DMSO-dg) 6 (ppm): 1.24 (t, J = 7. 4 Hz. 3 H) , 2.48-2.53 (s x 2, 

6 H, DMSO <!: — 7 5/ 2.80 (q. J = 7. 4 Hz, 2 H) , 2.86-3.02 (m, 

4 H), 5.32 (s, 2 H), 6.83 (dd, J = 8. 1, 2.1 Hz, 1 H) , 6.91-6.98 (m, 3 

H), 7.10 (d, J = 9.0 Hz. 1 H), 7.65-7.70 (m, 2 H) . 8.20 (s, 1 H) . 

I^Mm 3 6 : 1 0 5 { [8- (2- :t ^/V - 5, 7- p< ^/U-3H->r 5 ^ 

y [4, 5-b] t° y ^ - 3 - ^ 5^ /I' ) - 10. 11 - l: K n - 5H - ^ V y 

[b. f]T-fc* fc:°>'-2-'l' /l^DT-fe h - > y /V} <D-a-fi£ 

^Jfe^SJ 6 T'# btbfe'fb-a-^ 1 3 (2.04g, 3.36mmol) ^x^^^/U/J^/^A 
T ^ K (17 mL) LX. h y !^ A (361 mg, 7, 37 mmol) ^APx.^ 

5ot:-c 10 f^^mts^ Lfeo sf&^tr^M^-x?'^^ Us m^m.=^'^^^-Q^^\^. 

2moI/L 7K^'^b:^ h y [J' -^Tk^?^. 7k (2 iHl). I§fp:t4g7fc-e)li^l5fe?^ m 

i 6t)«^-efo 1 0 5 (751 mg, 1. 78 mmol, HX^ 53%) ^#fc„ 

APCI-MS: m/z 422 ([M + H]*) 

'H NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 5Hz. 3 H) , 2.60 (s, 3 H) , 2.63 
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(s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 99 (m, 4 H) , 3. 62 (s, 2 H) , 5. 34 
(s, 2 H), 6.01 (s, 1 H), 6.59-6.71 (m, 2 H), 6.80-6.84 (m, 2 H). 6.88 
(s, 1 H), 6.95-7.01 (m, 2 H) . 

mte^iJ 3 7 : -fk-a-^ 106 {2 - (2 -3^9^ /I'- 5. 7 - v^^ ^ - 3H- ^ 5 ^ 
[4. 5-b] lfyv?>'-3--f-'^>^/^)-8 - (2H-7^ b7>^ — y^-5--f/Vp«5^ 
>'U)-10. ll-x^t Kn-5H-t^^V:/[b. f]T-^bf >'} ©-g-^ 

*Jfi^»J 3 1 0 5 Srffl v^. ^j6fe«^ 2 0 ©mm m^lJi b 

-C. IK^ 76%TMt:-a'#I 10 6 ^#fc, 
APCI-MS: m/z 465 ( [M + H]*) 

NMR (DMSO-de) 6 (ppm) : 1.22 (t, J = 7. 6 Hz, 3 H) , 2.48-2.52 (s x 2, 

6 H, DMSO tyi- — y<—y vZf), 2.78 (q, J = 7. 6 Hz, 2 H) , 2.86 (m, 4 H) , 

4.11 (s, 2 H), 5.28 (s, 2 H) , 6.75-6.94 (m, 7 H) , 8.32 (br s, 1 H) . 

^Jfe^J 3 8 : -fb-a-^ 1 0 7 { [8- (2-rc5^yl.-5, 7- i^pt 9^7P-3H--f ^ i?' 
>^ [4, 5-b3 f y V - 3- /t- p{ ^/V) - 10, 11 - V? t K n — 5H- v?^ >^ 

[b. f]T-^ f>'-2-'f .'v]!^^} ©-a-^ 

mfe^y 3 6 -C# btbfC'fk-a-'fe 1 0 5 (247 mg, 0. 586 mmol) ^^i^/— yl^ 
(12 mL) Tk^-fb-t" b P A (938 mg, 23. 5 mmol) ^*P:lX. *n 

f^il^S^fl^T. 3NFFHmi^bfCo Kf&<^ii=fT^ff n-^ b i/^7^--e?ft 
m\^f^'^\^. RfcT^^^MM^-eJ^^P Imol/L Jfet^T' pH 5 bfCo W 

T'(b-a''^ 1 0 7 (122 mg. 0. 243 mmol, lR^41%) ^#:fc„ 
APCI-MS : m/z 441 ([M + H]*) 

*H NMR (DMSO-de) 5 (ppm): 1.23 (t, J = 7. 5 Hz. 3 H) , 2.48-2.53 (s x 2, 
6 H. DMSO ^ — — 7 y ^). 2.78 (q, J = 7. 5 Hz, 2 H) , 2.87 (brs. 4 
H), 3.38 (s, 2 H), 5.38 (s, 2 H), 6.74-6.94 (m, 7 H) , 8.27 (s, 1 H) , 
12. 15 (br s, 1 H). 
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Htfe^y 3 9 : i^'B-^ 1 0 8 { [8- (2-3i^y^-5, 7- ^ 5^>'V-3H--Y ^ ^ 
^/ [4, 5-b] bry i^>'-3--f'/l'^ ^/l^) - 10, 11 - t K n - 5H- S?'< 
[b, f]T-^ -2-^ yU^? '$')\^7.)\y-7 7 f- A^^T^T )V\ <0^^ 

^iS^J 6 -e# bttfc-fb-a-^ 1 3 (1. 04 g, 1. 71 mmol) (17 
mL) Id^^LT. p« /V ;i7 :/ MIf p< 5^ yl' ;^ 7^ (0.199 mL, 2.23 mmol) 
iSXX^ l,8-i^Tlf fcr->^ CI [5, 4. ODlJ^^/T^iX^ - 7-3^:^ (0. 384mL, 2.57 
mmol) ^SriPX. 4010-^ 7 ^Ba^*^ bfCo Sr Sit U . a^t * v' y ^ /V 

iJr t3-^ h ^7 7 ^ -(^m^iE: p« ^ / o n */l'A=l/99)-Cimi!i 

eccx- 0. 5 nfF^> mm.x^ i mmm.wvfc^ mmvtz^^B^mm. ux. it^m 

1 0 8 (628 mg, 1.25 mmol, ItZ^ 73%) Sr#yto 
APCI-MS: m/z 501 ([M + H]*) 

'H NMR (CDCI3) 5 (ppm); 1.30 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 80 (q. J = 7. 5 Hz, 2 H) , 2. 98 (m, 4 H) , 3. 09 (s, 2 H) , 3. 72 
(s, 3 H), 3.73 (s, 2 H) , 5.34 (s. 2 H) , 6.01 (s, 1 H) . 6.59-6.67 (m, 

2 H), 6.82 (m, 2 H) , 6.88 (s, 1 H) , 6.96-7.03 (m, 2 H) 

4 0 : 'fb-a-'^ l O 9 { [8- (2-:n5^yV-5, 7- 5^ - 3H - >r ^ ^ 
•/ [4, 5-b] If y 3- ^'Upt ^/V) - 10, 11- t K n - 5H- ^ :^ ^ 

[b, f]T-^f >'-2--</Vp< T =>'V]B^^} 

3 9 -C^ejHfcfb^i^ 1 0 8 (350 mg. 0. 699 mmol) ^ffiV^. ^Jia 
^"11 2i:I^l«le:LT. HX^ 38%X'^t^m 10 9 Sr#fc„ 
APCI-MS: m/z 487 ([M + H]*) 

'H NMR (DMS0-d6) 5 (ppm): 1.16 (t, J = 7. 4 Hz, 3 H) , 2.42-2.50 (s x 2, 
6 H, DMSG — ^ y :/), 2.81 (q, J = 7. 4 Hz. 2 H) , 2.88 (m. 6 H) .. 
3.49 (s, 2 H), 5.22 (s. 2 H) . 6.67-6.89 (m. 7 H) . 8.18 (s, 1 H) . 

mMm4 1 : i]^^m l l O {8- (2-:r.^/V-5, 7-i^^ ^^^I'-SH-^T ^ ^ 
[4, 5-b] tf y i;?^-3-^ /V^ ^>'V) -10, 11- k K n -5H- ^ [b, f] 
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xs 1 

3 I^'fb 1- (10, ll-i>fc Kn-5H-i^'<i^y [b, flT-^lf ^--Z-^f yi'pt 
i^jV) -1- ^ ^yvtr ^ y i> A (6. 68g, 15. 4mmol) ^ >i ^ /U pt. ^ 

(llOmL) KmmL^ mmV'^^J>^ (5.07g, 76.9mmol) «rABx.T. 

y n b ^7 7 ^ «- (^ffi^iE : 1^1^31 ^7^/-^dr-^^^^ = 30/70) "C 

!^®LT. i^i^ (10.11-i^t Kct -5H--i^'<:^>/[b,f]T-^k'>'-2--r 71^ 

3L;x.y^ju (2.85 g, 10.7 mmol, IlX^69%) Sr#fc:„ 
APCI-MS: m/z 268 ( [M + H]*) 

NMR (CDCI3) 5 (ppm): 2.07 (s, 3 H) . 3.07 (br s, 4 H) . 4.99 (s, 2 H) . 
6,05 (br s, 1 H), 6.66-6.85 (m, 3 H) , 7.02-7.11 (m. 4 H) . 

Jim 2 

T.m. 1 ■C# b^fcS^^ (10, 11- V? fc Kn -5H- -:^'< [b, f:\T'^\f-:^- 
2- JU ^/l^) 3:.:^'r)V (2. 85 g, 10. 7 mmol) ^ ^ / — )V (110 mL) \Z. 
mnX^X ^ -r V ^) J>. :^ Y-^^y Y / ^ / l. 14 mL. 5.36 

mmol) ^nx^ m.m.-Q \nm^^\^f^. s^&^ts^^^L. Bi^x^^^^m. 

^^bSi^SUT. 10, ll-i^fc Kn -5H-i^^vy[b,f]T-k fV- 2-^/1^ 

/U (1.73 g, 7.68 mmol. J|X^72%) ^#fCo 
APCI-MS : m/z 226 ([M + H]*) 

»H NMR (CDCI3) 5 (ppm) : 1. 49 (t, J = 5. 8 Hz, 1 H) , 3. 08 (br s. 4 H) , 4. 57 
(d, J = 5. 8 Hz, 2 H), 6,02 (br s, 1 H) , 6.66-6.87 (m, 3 H) , 7.02-7.11 
(m, 4 H). 
X@ 3 

2 tbfc 10, 11- t K D -5H- [b. f] T t° - 2- >r 

yl^T^^/— yu- (6.1 g, 70 mmol) ^rJ'CiD^/VA (77 mL) {C^^^bX^ H 

^'ft;-^>';«f > (4.55 g, 46.1 mmol) SrAPx. 8 i^^^i^ L KJ^: 
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Y^'yVA — : i^^3^5^>'^/--^1^:^ = 20/80) T^MSli UX 10. ii 

-v>t Kp -5H-i^^ i^y[b,f]r -^1^:^-2- J^/V'Ji^T/Vy^t K (1.15 g, 
5. 15mmol, I|R^67%) ^#^„ 
APCI-MS: m/z 224 ( [M + H]*) 

•H NMR (CDCI3) 6 (ppm) : 3.11 (m, 4 H) . 6.49 (br s, 1 H) , 6.87-6.91 (m, 
3 H), 7.07-7.17 (m. 2 H) . 7.55-7.62 (m. 2 H) , 9.88 (s, 1 H) . 
X@4 

Xm 3 -e» b tbfc 10, 11- Kn -5H- i^'^^y [b, f]T-^ If :/-2-:& 
>>V7i?T/^X t K (665 mg, 2. 98 mmol) ^ T -fe: h = h U /V (18 mL) *5j;lK7k 
(18 mL) (DiS-a^^^l^^jli? UTs ^ 9^ ;^ ^^S^ K (2. 1 mL, 30 mmol), 

y 2 7K^•:^ b y iJ^ (1.43 g, 11.9 mmoi) ^ y ^) ^ 

(404 mg, 4.47 mmol) ^ADX, 50^: T? 4 b » SlS^^^l-f^^^ 

jg-a-^^ft (3:1) ^An;^X# fetbS^^^tr 60°C-e 0. s^Pflmi^b. M 
iaX' 1 B#^it# Ufco tff thS bfc^ra^^tii LT. 10, 11- v^fc Ku -5H- V? 
[b,f]T-^ t?'>'-2-;^7/V7t?>'^ (598 mg, 2.50 mmol, JiX^ 84%) Sr 

APCI-MS : m/z 240 ( [M + H]*) 

NMR (CDCI3) 6 (ppm): 3.11 (m, 4 H) , 6.39 (br s, 1 H) , 6.77-6.80 (m, 
3 H), 7.06-7.16 (m, 2 H) , 7. 79-7. 84 (m, 2 H) . 
5 

Xm4-C#btufc 10, ll--i?fc Kcr-5H-^^^>':/Cb, f]T-€tr:/-2-:i7 
>'V2j?>'^ (426 mg, 1.78 mmol) ^oi^y— /l^ (8.9 mL) {Jl^^UXx 4£fl2 
^r^ri^'V (0.26 mL, 3.6 mmol) ^APx., *q|^iS«fg^ft T 5 b fco 

^/S^^^^M^L. VI XJi:^;VJ^t^mM.miS^^1V\^. n n 7}s /l- .A X 3 HI 

3^9^/l'/--=3^ih>' = 10/90) T-i»iibT. 10, ll-i^t Ft3 -5H- v?-^^^^' 
[b, f]T-^ tr>'-2-:*/V^:/^3^^/>ai^-7^yU (383 mg, 1, 43 mmol, iDi^ 
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81%) <lr#fco 

APCI-MS: m/z 268 ([M + H]*) 

NMR (CDCI3) 5 (ppm) : 1.37 (t, J = 7. 0 Hz, 3 H) , 3.09 (m. 4 H) , 4.33 

(q, J = 7.0 Hz, 2 H), 6.34 (br s, 1 H) . 6.69-6.86 (m, 3 H) . 7.04-7.14 
(m, 2 H), 6. 72-6. 78 (m, 2 H) . 

xm 6 

X© 5 -e# b tbfc 10, 11- t K n -5H- -J^l^:/ [b, f ] T t'>-2-;*7 
/Vjff -T^/l^ (443 mg, 1.66 mmol) ti' ci n jJn /V A (8.3 mL) 

*3 itJ^B^SI (8. 3 mL) <Dm^^m:\Cl^M «) i^^* >' (0. 573 mL, 5. 80 mmol) 

*3 j:t5^-«9sJ>7VATv'^7'fc K (149 mg, 4. 97 mmol) ^Im^. 60t:icAp|^b. 

h y ^7AT|S;jBI^.Jgj^L.f::oa«t«rixy t3-^h^^7 7w"-(^ 

tB^ISE : B^^ /^/-vdr■^^V/ h y 5^ /VT ^ >' = 70/25/5) "ClI^MU. S 

Us 8- bT ^ y ;^ ^^yi^-io, 11- t Kd -sh- [b.fir-^ t° 

-2-;«7 7V7}?^^M^^>'l'^^-7^>'^ (249 mg, 0. 683 mmol, )iX^41%) ^#yho 
APCI-MS : m/z 365 ( [M + H]*) 

»H NMR (CDCI3) 6 (ppm): 1.34-1.46 (m, 5 H) , 1.67 (m, 4 H) , 2.36 (br s, ' 
4 H) , 3. 08 (m, 4 H) , 3. 38 (s, 2 H) , 4. 33 (q. J = 7. 1 Hz, 2 H) , 6. 32 (s, 
1 H), 6.67-6.74 (m, 2 H) , 6.99-7.06 (m, 2 H) , 7.72-7.76 (m, 2 H) . 

xm 7 

XS6X-#b*l.fc 8- fcT'^ y ^ 5^/W-lO, 11-i^ t K a -5H- i^'<:x 
>^[b, flT-tf l:^>'-2-;?7/l'Ji?>'^a;9^/^rc;^7^y^ (231 mg, 0. 634 mmol) 

13 13 ^ (3. 2 mL) \Z.mM\^X^ 3 l^'flS^ '^>'V (59. 2 /x L. 0. 951 mmol) 

trAPx. ^MT'i^^^J^b:fc„ S;;&^^tr^jET^ai^ br . 3!>^t:i-(8- 
^ b :3{^->';&>'i-7K=^v'^- 10, 11- -j^ t V - V- :/ [hy flT ^ \f - 2- 
>f Jl^^ '^y^lf^V J>> (321mg , 0. 634 mmol, IR^100%) 

^H NMR (CDCla) 8 (ppm) : 1.37 (t, J = 7. 1 Hz, 3 H) , 1.75-1.95 (m, 6 H) , 
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2.96 (br s, 4 H), 3.11 (s, 3 H) , 3.50 (m. 2H). 3.70 (m, 2H), 4.32 (q, 
J = 7. 1 Hz, 2 H) . 4. 90 (s, 2 H) , 7. 14-7. 35 (m, 4 H) , 7. 49 (s, 1 H) , 7.71 
(m, 2 H). 

urn 8 

2- =^^J^-5. 7- v?^ ^7l'-3H--f 5: [4, 5-b] t° y (180 mg, 1. 03 

mmol) ?i ^ :^ J>,T ^ h' (0.60 mL) l-^fi|L, V h T^^it 

•i- h V ^ (55%. 33. 6 mg, 0.770 mmol) ^ ^IH (C^ Jt T AP XL fc^ . 50X: 

X' 0. 5wmmwi.tio ^ft^mt:m.m.-^-c^^n\^. ■i^^9^>'^:^^y^i^T^ k(i, 2 

mL)lC^<5l b^/txa 7 -e# 3 l^-fb l- (8-31 b v^;^;/^:^?^^!^- 10, 11 

-i^tKo-5H-e^^>'y[b,f3T-^lfi^-2-i'>'V;?«^yV)-l-;>«'5^>'l'f 
^ys^^l^A (130 mg, 0.256 mmol) ^ :^JD X. . ^i^-C 1 ^^l^iN^ L o SJ^ 

tli^i^ : ^ ^ J — yw/j? a t3 A=i/99) -^iBiasi B 6<J tf ® ^ «g 
^b^o a^St-i^^^^.'^^ — ■5"/^<Sr*P^^ *Pl^3giJlg^#-e o. 5 NPW^i^ b , 
^O^^MT- 1 ^PHT-eit# bfco Wta bfc^^B ^^tlBi b-C'fk-a-^ 1 1 0 

(76. 7mg, 0. 169 mmol, i|X^66%) ^#fco 
APCI-MS: m/z 455 ([M + H]*) 

NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 6 Hz, 3 H) , 1.36 (t, J = 7. 1 Hz, 
3 H) , 2. 60 (s, 3 H) , 2. 63 (s, 3 H) , 2. 80 (q, J = 7. 6 Hz, 2 H) , 2. 97 (m, 
2 H) , 3. 40 (m, 2 H) . 4. 32 (q. J = 7. 1 Hz, 2 H) , 5. 36 (s, 2 H) , 6. 35 (s, 
1 H), 6.64-6.71 (m, 2 H) , 6.82-6.90 (m, 3 H) , 7.70-7.74 (m, 2 H) . 

mfe«aj4 2 : 111 {8- (2-^5^yU-5, 7-^^;?« ^/^-3H--l' 5 df :/ 

[4,5-b]^' y )V:^ ^/W)-10, 11-i^t - 5H- i^-< V ^ [b, f ] 

^Jfe^^il 4 1 -e# b tbfcfl^-a-ife 1 1 0 (900 mg, 1.98 mmol) ^^V^, ^Jfe 
1 2 i mi^lC LT. HZ^ 97%Xit^^ 111 ^W^^Co 
APCI-MS : m/z 427 ([M + H]*) 

'H NMR (DMSO-dJ 6 (ppm): 1.24 (t, J = 7. 5 Hz, 3 H) , 2; 51-2. 54 (s x 2, 
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6 H. DMSO tyt — ^<— yyZf), 2.82-2.99 (m, 6 H) , 5.37 (s, 2 H) , 
6.84-7.03 (m, 5 H), 7.58 (m, 2 H) , 8.87 (br s, 1 H) , 12.25 (br s, 1 H) . 

^ife^aj 4 3 : -fb-a-^ 1 1 2 { [8- (2-3^^>'l'-5, 7--i?j?{ ^/l^-SH-'T 5 ^ 

y [4. 5-b] fc° y >- - 3 - -r >'i- ^ 5^ ) - 10, 11 - V? t h- ^ - sa - :/ 

[b, f]T-^fc°>'-2--r>'V](4-;/ i^^^^-l-'f ^ y >'} <0^ 

MMM ^ 2-V^btl1t'H:,^m 1 1 1 (100 mg. 0. 234 mmol) Sr ^ ^ 
yV3.r 5 K (2.3 mL) *3itf7^ f7 t K d 7 7 (4. 6 mL) (DU^^I^l^^ 
^U, Cltl^lJl 4- ;^ ^ i:/ V (39 n L, 0.352 mmol) . l-:3i'^/V — 3 

(3- -J^ ^ ^yl^T 5 / Zfv fcVU) Ji^/U/Kv'^ 5: K • 1 ^m^M. (89. 7 mg, 0. 468 
mmol) *5j:tJ« 1- fc K D :af >- y h y T — -'V (35. 8 mg, 0. 234 mmol) 

<Sr7R (2 IeJ), :^fp®#7K^ iSfP^^itTk TfH^ifc?^ L . ^StK^sK^-^ l> 

^MT- 1 ^Falit^ l-:^C^. b-C-ftS-a-i^ 1 1 2 (47.7 mg, 0.0938 

mmol, 1(51^ 40%) <lr#feo 
APCI-MS: m/z 509 ([M + H]*) 

>H NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 5 Hz. 3 H) , 2.33 (s, 3 H) , 2.43 
(br s, 4 H), 2.60 (s, 3 H) , 2.63 (s, 3 H) , 2.80 (q, J = 7. 5 Hz, 2 H) , 
2. 99 (m, 4 H) , 3. 66 (br s, 4 H) , 5. 35 (s, 2 H) , 6. 18 (s, 1 H) , 6. 62-6. 69 
(m, 2 H), 6.83 (m, 2 H) , 6.85 (s, 1 H) , 7.10-7.15 (m, 2 H) . 

%Mm 4 4 : 'fki-a-i^ 1 1 3 { [8- (2-:3i^;V-5, 7- y< ^7V-3H->f 5 ^ 
[4, 5-b] t° y > - 3- ^ 9^^^) - 10, 11 - V? k K n - 5H- V )/ 

[b, f]T-^ fc°>'-2--r /V] (t° c y i>>'-i--r ^v) ^ ^ y <^ -a- fife 

4-^ g^7H:°^7 v^^^Oftts 19 tc t" n y >'^Sr>ffl 4 3 i: IHiKc 

bX. il5l^90%-C>ffca-i^l 1 S-lrW^fco 
APCI-MS: m/z 480 ([M + H]*) 
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*H NMR (CDCI3) 5 (ppm) : 1. 31 (t, J = 7. 5 Hz, 3 H) , 1. 88 (br s, 4 H) , 2. 60 
(s, 3 H) , 2. 63 (s, 3 H) . 2. 80 (q, J = 7. 5 Hz, 2 H) , 2. 99 (m, 4 H) , 3. 56 
(m, 4 H), 5.35 (s. 2 H), 6.19 (s, 1 H) , 6.62-6.69 (m, 2 H) , 6.81-6.86 
(m, 2 H), 6.89 (s, 1 H), 7.24-7.29 (m, 2 H). 

MMM 4 5 : -ftS-g-^fel 1 1 4 { [8- (2- 3c5^^v-5, 7- i^p* ^yV-3H--f ^ ^ 
y [4, 5-b] \f V )V - 10, 11- fc K ti - 5H- :/ 

[b, f]T-^ f:/-2->r /V] (4- fc Kn ^-^if^y e^y y v'} (o^Wl 
4-^^ynf^7i?^^©ft*?t)»c 4-tr'<ye;?y — >'^S:^v^. mfe^sj 4 3 

APCI-MS: m/z 510 ([M + H]*) 

•H NMR (CDCI3) 5 (ppm): 1.31 (t, J = 7. 0 Hz, 3 H) , 1.48-1.58 (m, 2 H) , 
1.86-1. 97 (m, 2 H) , 2.60 (s, 3 H) , 2.63 (s, 2 H), 2.80 (q, J = 7. 0 Hz, 
2 H), 2.99 (m, 4 H) , 3.22-3.33 (m, 2 H) , 3.91-4.00 (m, 3 H), 5.36 (s, 
2 H), 6.21 (s, 1 H), 6.62-6.70 (m, 2 H), 6.81-6.85 (m, 2 H), 6.89 (s, 
1 H), 7. 08-7. 14 (m, 2 H) . 

IIJIi«SJ4 6 : -fb-g-t^ 1 1 5 {8- (2-3^f^>'U-5, 7- '^;V-Z¥L-y( 5 

[4. 5-b] f y i^i^-3-^ /V.;< g^yW) - 10, 11- V? fc K n -5H- [b, f] 

T-^ tr V-2-:!t7/V7j?>'il(2- t K n ^i^rcg^/w) T 5 K} (^-g-^ 

LT. IK^ S2%X^it^m 115 ^#fc„ 
APCI-MS : m/z 470 ([M + H]*) 

^H NMR (CDCI3) 6 (ppm) : 1.31 (t, J = 7. 5 Hz, 3 H) , 1. 71 (br s, 1 H) , 2. 60 
(s, 3 H) , 2. 63 (s, 3 H) , 2. 79 (q, J = 7. 5 Hz, 2 H) , 2. 97 (. m, 4 H) , 3. 59 
(m, 2 H), 3.81 (t, J =9. 6 Hz, 2 H) , 5. 35 (s, 2 H) , 6.41 (s, 1 H) , 6.54 
(t, J = 5. 6 Hz, 1 H), 6.63-6.71 (m, 2 H) , 6.80-6.84 (m, 2 H) , 6.99 (s, 
1 H), 7. 44-7. 48 (m, 2 H) . 

mmm 4 7 : ■/ts-^'^ 1 1 e {8-(2-^^.^v-5, 7-i^.?^ ^>^v-3H-^ ^ y 
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[4, 5-b]t°!J i^>'-3--r^^^ ^/V)-10, U- i^t: K n - 5H- v^-< ^ ^ [b, f ] 

4-^ ^/Pf^^ ^^^'Of^t) •3JC2-(trn yi^i^-l-^/V)3i5^y^T5:^ 
iS^ffiV^. ^iife^ij 4 3 ,t mmK bX. HX^ 92%TMb'a'i^ 116 <Sr#fco 
APCI-MS: m/z 523 ( [M + H]*) 

»H NMR (CDCI3) 8 (ppm) : 1.31 (t, J = 7. 6 Hz, 3 H), 1.78 (m, 4 H), 1.57 
(m, 4 H) , 2. 60 (s, 3 H) , 2. 63 (s. 3 H) , 2. 70 (t, J = 5. 9 Hz, 2 H) , 2. 79 
(q, J = 7. 6 Hz, 2 H), 2.97 (m, 2 H) , 3.04 (m, 2 H) . 3.53 (q, J = 5. 7 

Hz, 2 H), 5.35 (s. 2 H) , 6.30 (s, 1 H) , 6.63-6. 72 (m, 3 H) , 6.83 (m, 

2 H), 6.89 (s, 1 H). 7.45-7.52 (m, 2 H) . 

MM^M 4 8 : -fb-a^^J 1 1 7 { [8- (2-^^>'V-5, 7- i?^ ^^y'U-SH-'T 5 ^ 
[4, 5-b] tr y >' - 3 - /V ^/V) - 10, 11 - fc K ci - 5H- > 

[b, f]T-tf If >'-2--r /I'] (^/I'ji^ y y ) ^ 7 o-a-^ 

LT. Jix^ daVoX'ih-^m 117 ^#:/5:„ 
APCI-MS : m/z 496 ( [M + H]*) 

'H NMR (CDCI3) 6 (ppm): 1.31 (t, J = 7. 5 Hz, 3 H) , 2.60 (s, 3 H) , 2.63 
(s, 3 H) , 2. 80 (q J = 7. 5 Hz, 2 H) , 2. 99 (m, 4 H) , 3. 66 (m, 8 H) , .5. 35 
(s, 2 H), 6.22 (s, 1 H), 6.62-6.71 (m, 2 H) , 6.81-6.86 (m, 2 H) , 6.89 
(s, 1 H), 7. 10-7. 16 (m, 2 H) . 

mMM 4 9 : H:-^^ 118 {8- (2-ac^/l.-5, 7- 5^/^-3H--Y ^ ^ 
[4. 5-b] \^ V i^l^ -3-^ Ji^:^ TJi^)-10, 11- t Fn -5H- i^^^':/ [b, f] 
T-^lf ^^-2-;«7 7^2Ri^^l:f;^ (2- fc K D dE^e^ai^>'W)T 5 F} O^^^ 

4-p< <D -f-^c: *3 «? \^ 2- (2- t F a :arv^cc5^^VT 2: 7 ) ^ 7 

APCI-MS : m/z 514 ( [M + H]*) 

NMR (CDClj) 8 (ppm): 1.21 (t, J = 7. 5 Hz. 3 H), 2.60 (s, 3 H) , 2.63 
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(s, 3 H). 2.80 (q, J = 7. 5 Hz, 2 H) , 2.98 (m, 4 H), 3.23 (br s, 2 H) , 
3. 63 (br s, 4 H) . 3. 87 (br s, 4 H) , 5. 35 (s, 2 H) , 6. 20 (s, 1 H) , 6. 62-6. 69 
(m. 2 H), 6.83 (m, 2 H) , 6.89 (s, 1 H), 7.24-7.29 (m, 2 H). 

MMm 5 0 : ^t-B-^ 1 1 9 {8-(2-ai^7l'-5, 7-v'^ ^/U-3H-^ 5, ^ ^ 
[4, 5-b] k° y i^:^- 3--r /V^ 5^/^) -10, 11- fc K d -5H- [b, f] 

T-e f>'-2-;i;/V4?>'igT ^ K} (O-Bt^ 

LT. aSLm S7%-Qi^^^l 1 9*^fCo 
APCI-MS: m/z 426 ( [M + H]0 

'H NMR (CDCI3) 5 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) , 2.48-2.52 (s x 2, 6H, 
DMSO t:^ — 7 S'T'), 2.78 (q, J = 7. 4 Hz, 2 H) . 2.92 (br q, J = 7. 3 
Hz, 4 H), 5.31 (s, 2 H), 6.78-7.00 (m, 6 H) , 7.52-7. 65 (m, 3 H), 8.68 
(s, 1 H). 

5 1 : ih^^ 1 2 0 {2- (2-^5^y^-5, 7- ^/U-3H-^ 5 iS^ ^ 
[4, 5-b]tf V i^:^ -3- ^ JU ^ ^7V)-5-^ ^/U-8-(t''a y i^:x-l-^/l^ 
;?« ^^/V) -10, 11- t Kti -5H-i<?^i^y [b, f]T-^f ©-a-^ 

*JiS«aj 3 -e# e>tl/fc'fb'a'4fe» 3 (400 mg, 0.876 mmol) *g^^ (8. 8 mL) lei 
^-^^ 2^>'VAT>'l'X t K (0.47 g, 16 mmol) *5 i t;? T / tK ^ -ft: 5tt 

^m-r h V ^ {2.2 g, 10 ramol) %:m X.X MUX' 5 mmw.w Lti. Rft^m 

m-i^V iJ a-^ (^tii^^ : ^ n niii /^-^ 

ih>' = 50/50) -ei^MbT. it^^l 2 0 (342 mg. 0. 713 mmol, lR^81%) 

APCI-MS : m/z 480 ( [M + H]*) 

^H NMR (CDCI3) 8 (ppm): 1.31 (t, J = 7. 5 Hz, 3 H), 1.76 (m, 4 H), 2.47 
(m, 4 H), 2. 58 (s, 3 H), 2. 62 (s, 3 H) , 2. 78 (q, J = 7. 5 Hz, 2 H) , 3. 06 
(m, 4 H), 3.29 (s, 3 H) , 3.50 (s, 2 H) , 5.35 (s, 2 H) , 6.83-6.98 (m, 
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5 H), 7.02-7.08 (m, 2 H) . 

mmm 5 2 : 121 {1- cs- (2-01^^^^-5,7- 5^yi'-3H--r ^ 

V:/ [4, 5-b] If y ^^-3-^ ^yv) -5- ;^ ^/i^- 10, 11- -S^ t Kn - 5H 
- i>-< V y [b, f 3 T fc" V - 2 - /V ^yu] t° ^ >J - 4- /V 3iK ^ } <D 

xm 1 

I^Jt^SI 9 -C^ b^fcfb-a-lfeJ 1 6 (1.20 g. 2. ISmmol) =Sr@^g6 (10 mL) 
^^b. ^-^^ 3i^>'l' A T/Vt* fc K (0.73 g. 21.8 mmol) *5 i t/^ T ^ tK ^ -(b 

h U ^> i=s (0. 58 g, 8. 70 mmol) ^M^X^UX^ 1 5 mmMW Lfco 

m^^j^x-mm ufco mmm^m:^mm^^^-i^^ j^xm.m ^isE^^icjE 

ly-mm-^^^f^ts^-^^m -e*^^UT. i-[8- (2-3i^yi'-5, 7-e^^ ^/v 

-SH-'T 5 j5^y [4, 5-b] \f \) 

fc K n -5H- :^ >^ [b, f] T-^ -2-^ /i'^ -^/v] tf-< y :x-4- 

/V2i?:/^j:^/l^ai^-7"yU (1.25 g, 2. 18 mmol, 11X^100%) ^#fCo 
APCI-MS: m/z 566 ([M + H]*) 

>H NMR (CDCI3) 6 (ppm) : 1.23 (t, J = 7. 4 Hz, 3 H) , 1.31 (t, J = 7. 6 Hz. 
3H), 1.6-2.0 (m, 6 H) , 2.23 (m, 1 H) , 2.58 (s, 3H) , 2.62 (s, 3 H) , 2.73 
(q, J = 7.4 Hz, 2 H), 2.75-2.9 (m, 2 H) , 3.0-3.15 (m, 4 H) , 3.28 (s. 
3 H) , 3. 36 (s, 2 H) , 4. 10 (q, J = 7. 6 Hz, 2 H) , 5. 34 (s. 2 H) , 6. 8-7. 1 
(m, 7 H). 
X@ 2 

l-C#e>tT.yt l-[8-(2-ni^/W-5, 7-:^^9^/V-3H->r 
[4, 5-b] tfy v^:^ — S-'fyl^^ ^/V-) - 5 - ;^ 10, 11 - t K n -5H- 

^•y-/ {yi.f^T > -2 - 4 ;v :A ^ )) - A — ;v^'y^:i.'f- ;v 

:^p^'r^\^^m^^. ^Mmi 2 tmm\^\^x . iix^ 42%-cMt;-a'#ii 2 i 

APCI-MS : m/z 538 ([M + H]*) 
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*H NMR (DMSO-de) 6 (ppm) : 1. 23 (t. J = 7. 4 Hz, 3 H) , 1, 5-1, 8 (m, 2 H) . 
1.8-2.0 (m. 2H), 2.2-2.4 (m, 2 H) . 2.49 (s. 3 H) , 2.50 (s. 3 H) , 2.78 
(q, J = 7.4 Hz, 2 H), 2.8-3.05 (m, 8 H), 3.22 (s, 2 H) . 3.5-3.9 (m, 
2 H), 5.34 (s, 2 H). 6.85 (dd, J = 2. 0, 8.4 Hz, 1 H) , 6.93 (s, 1 H) . 
6.94 (d, J = 2.0 Hz. 1 H) . 7.0-7.2 (m. 4 H) . 

MMi^l 5 3 : it-^m 1 2 2 {2- (2-31^/^-5,7--:^;^ ^>'W-3H--f ^ ^ :/ 

[4.5-b]fcr y i?>'-3--r/^^ ^ju)-s- ^^u-a- [4- (2H-7" h 7 y — 

j]^-S-^ ju) f i^y 7« ^v'Ul-lO, 11-e^k Kn - 5H- ^ [b, f] T 

^M^i 2 0-C#btL7t l-[8-(2-^f^/^-5, 7--i^^5^yW-3H--r 
y [4, 5-b] f y - 3 - /V ;>< ^ ^^l- ) - 10, 11 - t K 13 - 5H - 'O' :/ 

[b, f]T-^lf >'-2--C >'V;»< ^>r^] - f -5 yi^>'-4-;^7/^7}?zi^y>»^S:ffiv^^ 
^ife^J 5 2 1 l^^tCl UT^ IR^ 92%T* 1- [8- (2-^1^/1.-5, 7- 

;^ 5^ /V - 3H- ^ 5 ^ [4, 5-b] lfy-:^:/-3-^/l'p«5^/V)-5-^^/U- 

10. 11- i;? t K u - 5H- V y [b, f] T-^ t° - 2- -f /u^ ^^yv] fc" ^ y 

^^-4-;i7/U7j?= h y /i.^#fc„ vli^Sr^V^. HJfe^a 2 0 L 
T. IR^ 10%-C 2- (2-3i^/u-5, 7- 9^/l'-3H--r ^ ^ ^ [4, 5-b] If y 
- 3- ^ ;^ 'f- JU) — 6- ?t Jl^ - 8- [4- (2H--7" h ^ ^ — >'l' - 5 - /V) 
f^y i^/ ^ 5^>'V]-10, 11- i^fc Kn -5H-i^-< W'[b,f]T^f:x§:#^„ 
wtl/$r^nn7}>/VAtC^jii?L. 4 mol/L It^^TK* • ^^i ^ /v^?^ ^ jljfl ;t T 

^ff thi Lr^mi!^^mm-t ^ r t x-. -fb-a-^^ 122 ^#fc„ 

APCI-MS: m/z 562 ( [M + H]*) 

*H NMR (DMSO-de) 5 (ppm) : 1.28 (t, J = 7. 6 Hz, 3 H) , 2.0-2.5 (m, 4 H) , 
2. 58 (s, 3 H), 2. 63 (s, 3 H) , 2. 9-3. 2 (m, 8 H), 3. 2-3. 3 (m, 4 H) , 3. 4-3. 6 
(m, 2 H), 4.17 (s, 2 H) , 5.56 (s, 2 H) . 7.0-7.2 (m, 4 H) , 7.2-7.4 (m. 
3H), 10. 79 (s, IH) . 



MMm 5 4 : -fk-a-^l 1 2 3 { {1- [8- (2-3^5^/^-5, ^^^^-sH-xf 
^ :J^i/[4, 5-b] f y i^l^ -3- >f 5^^^) _5_^ ^ /V - 10, 1 1 - fc K n - 
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5H- v^^i^y [b. f]T-^ V -2-^/Up< ^yUlfcT^y )V:^ ^ ^ 

IIJfe0iJ 5 2 <^Xg 1 -C# e>nfc 1- [8- (2-3i^7l/-5, 7- ^^I'-SH 

c - 5H- i^^iyy^ [b, f] T-^ tr V -2- /v;^ t"^ y i^' - 4 - >'i' 4? 

>'^ai^/Vr[i;^7'>'l' (0. 61g, 1.08 mmol) <Sr ^ n D ;?{ ^5? >' (10 mL) tC^ 
«?bT. iOR/S^^Rt-l^m^T' 1 mol/LTkiU'fb 

-^'f y 7*13 If /VT/V 5 =i !> A/ h/l^zt (3. 20 mL, 3. 20 mmol) <Sr*P;t, 

^g^^oL^^Ht^ V^T^^^^^lft 1 2 3 (0. 26 g, 0. 50 mmol, 

|R^46%) Sr#fCo 

APCI-MS: m/z 524 ([M + H]*) 

NMR (DMSO-dg) S (ppm) : 1,0-1.15 (m, 2H) , 1.23 (t. J = 7. 5 Hz, 3 H) , 
1.25-1.3 (m, IH), 1.5-1.65 (m, 2 H) , 1.7-1.9 (m, 2 H) , 2.49 (s, 3 H) , 
2.50 (s, 3H), 2.75 (q, J = 7. 5 Hz, 2 H) . 2.95-3.05 (m, 4 H) , 3.15-3.25 
(m, 5H). 3. 25-3. 50 (m, 4 H) , 5.32 (s, 2 H) , 6.81 (dd, J = 2. 0, 8. 5 Hz, 
1 H), 6. 90-7. 05 (m, 6 H) . 

5 5 : it^l^ 12 4 [2- (2- ^ ^ ;U - 5, 7 - 9^yV-3H--< 5 ^ 
[4, 5-b] t" y Jl^;^ ^/l^) - S-y^/U-S - (2H-^ h y >^ — /l^ - 5 

->r>'^)-io. ii-i<?fc Kt2 -5H-s?-<^y [b, f]T-^ t^i^io-a-fig 
mmm 3 4-e#btL^'fb'a''^ 103 srffiv^, ^^s^j 5 2 ©xs 1 ^ p^tJi 

bX^ ItK^ 83%X 8- (2- ot-^^/P-s, 7- i^y ^/V-3H- $ tJ^'y [4, 5-b] 
t" y i^>' -3- yi =f-;V) - 5 - p< 5^/1^- 10, 11- t: K n - 5H- >' y 

[b, f]T^ t° ^-2- ;«7/V7ff = b y /V^#fco 

^tLSrffiV^, *}£0>J 2 0 P^Jii bX. HX^ 20%X-^t^m 124 

APCI-MS : m/z 465 ( [M + H]*) 
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*H NMR (DMSO-de) 6 (ppm) : 1. 24 (t, J = 7. 7 Hz. 3 H) , 2.50 (s, 3 H) , 2.51 
(s, 3 H), 2.80 (q, J = 7. 7 Hz, 2 H) , 3.0-3.1 (m, 2 H) , 3.3-3.35 (m, 
2 H), 3.40 (s, 3 H). 5.38 (s, 2 H) , 6.90 (dd, J = 2. 2, 8.4 Hz, 1 H) , 
6. 95 (s, 1 H) . 7. 02 (d, J = 2. 2 Hz, 1 H) , 7, 10 (d, J = 8. 4 Hz, 1 H) . 
7.24 (d. J = 8. 4 Hz, 2 H) , 7.75 (d, J = 2. 2 Hz, 1 H) , 7.79 ( dd, J = 2. 2, 
8. 4 Hz, 1 H). 

#%03 1 lih^mBl {1,4- If ;^[4- (3-^ n n^>'v?/VT ^ /)-6- 
^ n :/ d tr^V;*; /V — - 7, 8- fc K n - 5H- f P K [4, 3 - d] If" U $ -S^ 
-2--f ^1^] t°^7 S^^^} (D-B-^ 
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xm 1 

1^ m<^ ii^.'B- ^ (A) (100 g, 0. 335 mol) ^ ^ iJ' 7 — • ( 1 , 500 mL) 
l^. ( 100 g, 1. 67 mol) i3iiU-)-hl)<i7M.?i h^->K (227 

g, 1.18 mol) ^ADx.. M^m^^Wr . 24i^|inRj;SSrffofc„ MM 

^ V2 h ^ 9 7 ^ —-^R^a^mn t:m^ f^m^. waiLysij^^* 

iiI&L:rc„ :i©j^^iSr7K»^:«S?S$-tirs ^(Ofp^m^ (6mol/L) An 
;i . pH6. 0 J;: p S U „ ^ l ^ Fp^ ^ M -e Jt # L . ^ ffl L a <lr 
iitJBET-e$fej!t ^ 'fk'g'ife (B) (60 g, JR^ 70%) <|:#fco 

XS 2 

Xm 1 -e# btV^/t-fc-a-*^ (B) (30. 0 g, 0. 116 mol) K:^^i^m.'ft V (300 
mL) ^APx.. *P^^#T-C 5 NF^m# b;'to f^^jf' n-^ b 7 7 — "CKf^ 

i;: 2 -T'n^-^y — /V (soomL) ^^tl. W ttii-fc^^ ^^t? ^Apf^3l 
«IL. ^gcBET"C^^S^^. -fk-a-i^ (C) (33 g, 1151^85%) ^#fc:„ 

xm 3 

X^ 2 t?# b^^c-fb-a-'^ (C) (35. Og, 0.106 mol) Sr 1, 2- i;? i?^ o n en 
>' (850 mL) {C^^ -e r-- > y rt^/WT 5 >^ (14. 9 mL. 0. 107 mol) 
*5 iU^iJ' ci o!!g^ 1- ^ D noig^/l^ (34. 1 mL, 0. 316 mol) <l: *P . API^jI 

-/V (850 mL) {c^)5fb. mmmm^i^T. immmwLh. mmi^^-^h 

(D) (23.5 g, l|X^95%) ^ntZo 

urn. 4 

X@3 -V^^htbftiii^^m (D) (11. 8 g, 49. 1 mmol) ^ tJ' n cr p{ ^J?" (300 
mL) lei^^L, ^ ti c ;^ 7U xj? iJ^ n y K (5.4 mL. 1.2^4) t 
hya^^7^r$>' (20. 4 mL. 3.0^4) ^M^. MUX- 1 mf^mW i.t:i o 
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# b it ^ f& ^ ^ tK . ^ fp S W tK -e iSfe # s ^ ^ 4^ -C ^ «l U ;t „ 

mm^m^i^ti'^. mm^-:^^ v-fn \f )v=z.^t )v^ti&7L. m^nwL^ i 

i !9 . -fk-a-^J (E) (12. 5g. iDi^ 94%) Sr#fCo 
Xig 5 

Xg4 -e# b tT.;'t'fk-&^ (E) (12. 5g, 45. 9 mmol) ^xh7tKo:7^:/ 
(400 mL) IC^<|?L, y ^) )V7 ^ (19. 2mL, 3^1:) *3itf3-^ci 
n^^'v^/UT ^ (11. 2 mL. 2 Sg) SrAPX-^c^. 40'C-e 20 ^^^i^ Ufc„ 

— (i? o a A : ^ ^J? y — /V= 100 : 1 40 : 1) X^^U g 6*)*^ 
^f^i^:9•<^?»^a«{^:-•=^1^^^/'f^il^5^/^^l'g^^l^ (3:1) ^M^. ^S<lr 

mTX'$i.m^'±. ih^m (F) (n. 9g, jR^ 69%) Sr#;/h„ 

X@ 5 -e# b tbfc-fb-^^J (F) (5.0g, 13. 3 mmol) ^-J:^^-^^ (100 mL) 
fJl^^L. tert-^9^/V 1 - t" ^ 7 >- yl^ V — h (4. 9g, 2 ^ 

») i;^^-:^ h y (14. Og, 10 ^») <SrAPx.. 90t:x' 3 0 BflSM^ bfco 

b U A«r^*#. ?g tK *5 J: tJt c 

^w*ufcms a?sic-vdE^i^i^xi^^ni9^/v«g^^is^(3:i)^*p^. mmm 

(G) (6. 4g. 92%) Sr#fCo 

Xm 7 

X@6 t?#btb:/S:'fb-a'#) (G) (6. 3g, 12.0 mmol) 20% > y 77^;^- n 
^O-:^^ D cr ^ iJ^ (50 mL) ^*Px.. ^ M T? — L , Sfg:^ 

-fr. 'fb^'^ (H) =|r#fc (4.9 g, IR^ 97%)„ 

xas 

X@7 -e#b^Xfc'fb'S'<fe (H) (3.8 g, 8.90 mmol) i> X@5-e#^tLfc 
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^t^m(F) (4. 5g. 1.05 ^^fi) (100 mL) iZ^mMV. f 

y -^A (10. 6g, 10 ^S) SrJPx.. OO'C-C 1 ®PHl^i^ Lfeo 

ixiJ'D-^h^^^^' — (g^^ic^yi.: hy^^/VT^^^ = 10:l ) b 
fco i 6*^^feS^"^^p^lS^Oli^a^S^^:-^=^ri^>'/i^^^5^y^^S'a•^l«(3:l) <Sr 

Um-f-r^^m^'^^ :i tKX *) . 'it'B-t^ 9 1 ^ntzi (l.Og. ttZ^ 23%)„ 
APCI-MS: m/z 767 ( [M + H]*) 

*H NMR (CDCI3) 5 (ppm) : 0.7-0.9 (m, 4 H) , 1.0-1.1 (m, 4 H) , 1.7-1.9 (m, 
2 H), 2.6-2.8 (m, 4 H) , 3.75 (s, 8 H). 3.8-4.0 (m, 4 H) , 4.3-4.4 (m, 
4 H), 4.6-4.7 (m, 4 H) , 4.8-4.9 (m, 2 H) , 7.1-7.3 (m, 8 H). 

la N- ;>< -^^/V-N- (2- b y 'f- /U - 2ti- h ^ ^ - 5- /U 

2 - b y ^ yU- - 2H - 7" h ^ y — - 5 - ^ ^'P pi iJ^ / — 71^ ( 2. 00 g, 5.84 
mmol)^ N-.?« 9^/V-2-=i h a ^^"^ >'x^7l^3jN ^'T ^ K (1.64 g, 7.59 mmol) 
*5 J: t;? h y :7 =/V7f;>^ 7 (1. 53 g, 5. 84 mmol) ^T^h^fc Kd^^ 

(30 mL) *5 itJ? h/l^ac>' (20 mL) (Dm^^i^l^^M V . T fV^^^ 
^i^ji^/l^ h /l^mv^:^ (40%, 2. 65mL, 5. 84 mmol) ^ ;t T ^ ii.X' 
a^#U:^Co y ;«7 /i^ ^ A ^ ii ii (^ttl : ^yv/^ :3r 1J- > = 

40/60) $-frTJ!l^fife^<lr^5fe Lfcm, ^JBET^iiii bT#e>ttSa*{CT-fe 
h (5 mL) h T-fe h = f y (25 mL) Sr^D^feo 

7" hg^ig (0.73 mL. 11 mmol) t l,8--^T-y*lf 
^^tJ' n [5, 4, 0] «J7 ^'T* 5/ iS' - 7 - 31 :x (3. 1 mL, 21 mmol) ^MtLX eO'C'C 7 

Jgi^bfc. ^jS^i^ y {^mi^M. : f y =^^JVT 

* ^3.^/1^ =1/99) -eiit^ b. N-^ ^/L-N- (2- h y 5^/U-2H-7^ 

h ^ y — ;U-5--f /U) pi^/l^T^i^ (396 mg, 1. 11 mmol. IR^ 19.0%) 
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'H NMR (CDCI3) 6 (ppm): 2.45 (s, 3H) , 4.07 (s, 2H) , 7.07-7.36 (m, 15 H). 

(1) Gal4-ER ^ $ K pGERbsrR2 (Dit^ 
pSV2bsr(#i3FM^ttM) ^ PvuII t EcoRI T-§J . Klenow L T 2. 6kb 

© PvuII (5p?t*ig) -EcoRI (5p?t5|sjg) »r-fT-^ffiJ# UiTCo 

Gal4-ER 7 Jt^^ [-feyU (Cell), 54^. 199 M (1988 i^), n ^ 

■if'Zi.-t4 y- V K-;^V^ — ^>-;e-7'-T^ ^) (Proc. Natl. Acad. Sci. USA), 
90#, 1657 M (1993=^)3 ^-^^t" 5 ER a AF2 in pM ^ ;*C ^ (Z> jdfl 0 ^ 
^te^J;!9 5)-#) & Aatll ^ Ndel -e§Jir#, Klenow ^QiS b X , Aatll (spj^ 
-Ndel (¥?g-5|5«3) »f>lT-Srffil# LfCo 

pSV2bsr PvuII (5p?f5|cilg) -EcoRI (5|Z?t5^Sgg) ^jt, *5 

ERttAF2 in pM Aatll {W-'^i^^) -Ndel (Jp^f^l^iiS) m^t^l^ 

^■t ^ ^ tic X ^ . K pGERbsrR2 ^it^ bfCo pGERbsrR2{i, ^-g: 

( Saccharomvces cerevisiae) S jf^OlK^H-?- Gal4p CO DNA ^-^0 t ai ;^ 
h n i^ic :/S^^!|£© y ;?f Kji$-8-^Ji4©:¥^ 7S (Gal4-ER) ^^Smt" 

5 r i: 555 1? t S o 

(2) *:^>'i' • /i'->^:7 31 -^(DflS^^:^^ ;^ 5 KOitfife 

pcDNA3(-^ >- If f n ^^^h) ^ Xho l "C^ if ^ , Klenow LT. Xhol 

mmt^) iT>i-^^#Lfc„ r .1; ic: i D Xhol §JiflfiS-fi^ 

PCDNA3 Sritfife bfco Xhol §Jif SP^ifc <lr * -Brfc pcDNAS iS: K£nl 
■CWm^. Klenow^aS LTs Kenl (Jqzjfjfejg) |^>r^^#Ufc, mtSr }^ ^ 
i^-a-t-S r t D . Xhol :}3 it^ KfinI ^ tif IfP fS: ?N ^ ife pcDNA3 <Sr it 

fife LfCo ^-r^:^ ^ K<lr Bglll X-WWf^^. Klenow ^Q-S Bglll (sp^^Jg) 

pAMoERG3Sc(#PI¥ 05-336963) ^ Xho l t Nsi l "C^Kfr^ , Klenow 

oripia2?ij^-g-tr 2.2kb o Xhol (¥?t*JS) -Nsil (^m^sffi) »f;T-%®i# 
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±m<0 Xho l m^^^dLt Kpn l mWi^iiL^m^^'^tzL PcDNAS S5f£<^ Belli 
(Spm^dg) ®f>T-. *5 i TJ« pAMoERC3Sc S * CD Xhol (^P^tJfe^) -Nsil (2p 
?&5l5jS)»f>T-S:iit^-r5 rtJCj;!?,^'^;'^^ K pcDNA3-oriP iSri&^bfc, 
pcDNA3-oriP ^ Xho l t Hindlll 1?^ if L- .Xhol- Hind I II bfCo 

pSE01uc2 (W098/14474) ^ Xho I i: Nco I "C ^ ^ ^ . Klenow^SbT. T 
vfi^ y ^SSttite^^^-^tf Xhol (5F?t*SS) - Nco l (sp?t5leiSg) »f>i-<lrffii 

n\^it,mm}ti:B'a-r ^ :l t\a: 9 .it*^;^ ^ k pASdi-iuci ^itsKufco 

pASdl-lucl Sr Xho l Hindlll -C^^r^. 0. llkb © Xhol-Hindlll ^ifiSr^ 

_bfS pcDNAS-oriP Xhol-Hindlll Wi }i . *5 J: TJ« pASdl-lucl ^515© 

Xhol-Hindlll Bf>T-g:M-^ 7°^;^^ K pcDNAS - oriP- Sdl <£r itfife L fc „ 
pcDNA3-oriP-Sdl Xhol Kpnl -C^J^ Xhol -Kpnl ©f^T" SrJ&# bfco 

ia^J#-^ 1. 2. 3. *3 J: ly? 4 -e^$nSifiSiB^JSrW-f- S 4e(^ DNA €r DNA 
-a-^^l-e-a-Rfe b^iio ^-a-^ dna itm^vxr =^—/i^ir^ r J; •? y Af+ 
*D v'^/-:^/^^ t>o 2 DNA ^rff^^f 5>o ^-a^fiJc DNA ^^n^en T4 
polynucleotide kinase V>X y ^'^-fb^x ^-^b-CT^^ — /t-^-^S:! <b 

i 0 s DNA bfce 

^-7/^^ DNA pcDNA3-oriP-Sdl Xhol -Kpnl S ^ 

^13:J;9. 5 K pcDNA3-oriP-Sdl-pA ^SriSfife L:/to pcDNA3-oriP 

-Sdl-pA ^ Xhol -C^^#. Klenow *0;3g UT> Xho l i^m^t^) m)i%:^ 

pFR-luc(X V9 ^ ^'^tM) ^ Hindlll i: BamHI X^mWr^. Klenow 

0. 14kb © Hindlll (5p?t5fcSS) -BamHI (W-m?^iQ) Wr}i^M^\^ito 

Jb§ag> pcDNA3-oriP-Sdl-pA m^(0 Xhol SK^^t. *5 J: 

pFR-luc * 5fe<D liindlll-BamHI ^>5-^|g-a- :^ K K pAGalSdl <Sr f^M 
LfCo pAGalSdl fi> Gal4p JcSiC^m^J (UASG) ^ 5 lUi^ t> b /clB^J ^ ^"T 6 
T'n^ — iJ? — ^-^^bXV^5„ pAGalSdl ^ EcoRI "C^] , Klenow ^OiS 
EcoRI (¥)t*3S) «lf>t^ffil# bfCo 

pSE01uc2 (W098/14474) ^ Hindlll t SacIT^^f^. Klenow ^ft St" 5 ^ 

tKiiy). Ji^^-'l' • v'l'i^^ a: -^it^^^-^tf 1. 7kb © iiindlll 
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m) -saci m^mmm if>t^ffii#Lfco 

±fa<^ pSE01uc2 ft5j5<D lUndlll (3p?t*^) -SacI (^?t*Jg) 
*5 it;? pAGalSdl 0 EcoRI (5|Z?pr^lSS) Wt )i ^m^^-t ^ t K X ^ . 
7:^ 5 K pAGalSdl-luc ^itfiK 

pAGalSdl-luc F*3 i" 5 H o CD Hindlll b O P ^ ^ )V - 

-^Jte^^^b i D^tLfc Hindlll 1^>r V(0^^ Klenow ^fl-a (Jl i 9 
^ ^ {Cli 9 . pAGalSd4-luc iSrig^ LfCo 
pAGalSd4-luc ^ As^TlS-C^^^^ StuI -C^P^^i-fbU pAGalSd4-luc Si 5|5 
CD 9. 5kb (O Asp718-Stul »f>T"^i&# L » ^ DNA if -H* ^ Klenow ^OiS g 
Bijt-a- ^-lirS r J: ^7 :^ ? K pAGal9-luc ^Irit^ Ufco 
( 3 ) ^M-^"^^^ if — pAGal9-d *3 i tJ? pAGal9-nd <^itfijc 
^T';^^-!' — • /U:x© oriP ^^i-S^^T'^;^ 5 K pAGal9-luc 

* Hindlll <t Sac I -C§}J^ oriP ^^tf 6. 9kb © Hindlll -SacI »f>7"^^ 

pAMo-d (ij^gB 2001-211885) ^ Hindlll <t SacI T? ® ^ b . V =7 ^ 4 ^ 
y i^Wttite^^- (Tc") ^^tP iiindlll-SacI UfCo 

JilBO pAGal9-luc 5^CD Hindlll -SacI P&f->t, *3 j; D? pAMo-d S 5fe CD 
Hindlll-SacI ^ 1^ 1" 5 C il \^ 9 ^ pAGal9-luc ^(OtSf^^ • ^'V^^y' 

3i 7 — -^itfe^SP^iSr pAMo-d <n> Staffer BB^J tg#mx:fc>^^;^^ K 
pAGal9-d ^Sritj^bfCo pAGal9-luc Sr Hindlll h Sac I -C^^U 6. 9kb CD 
Hindlll-SacI bfdo 

pAMo-nd 2001-211885) ^ Hindlll h SacI -e^jlf b. 

y i^Mt^Jte^Sr-^tp Hindlll-SacI ^Jt?Sr^#b/Co 

_hia© pAGal9-luc *5K«> Hindlll -SacI ^^t". *5 J: TJ? pAMo-nd ftjfeO 
Hindlll -SacI ^ >}- ^ ij^ -g- "T 5 Z.h\!LX^ ^ pAGal9-luc ^(O^^ ' yl^-^^ 
3: 7 — -^it-(S^gi5:$>^ pAMo-nd <^ Stuf f er SSa?!) <b gti^XlfeT'^;^? K 
pAGal9-nd ^ifj^fe b fc, 

( 4 )Gal4-ER ^"^Zf V :^ % K pGERbsrR2 ^ Namalwa KJM-1 ^» © & DNA 
t-m^iiAy/dJNflBatS^ KJMGER8 ©jitfife 

Gal4-ER 7$5^H^ISS:7'^ ^ K pGERbsrR2 1 M g/M 1 131 Jfe S J; 
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^KTEBW^^. ClO mmol/L Tris-HCl (pH8. O) . 1 mmol/L u:yi^T ^ 

(Cytotechnology). 3 133 M (1990 #)] Id J: •? .^:7°7;^ 5 K $r Namalwa 
KJM-1 ^lia [f--f h X / P i^— (Cytotechnology), 1 151 H (1988 
Xl^ 6X10«^aafofc D 4 jiz g ?F^K^J^^|BfiS<Sr#yto Namalwa KJM-1 

jNBiiafi, EBNA-1 jte^^iris^i-sitiflL^iiiub LfcBjNaaa^-efcs, 

^?^®felfejWflailr^ Sml O RPMI1640-ITPSG CRPMI1640 (BtKSS 

^^tM) {-s 1/40 7.5% NaHCOs, 3% 200mmol/L \.-^)\^^ % ^^^^^(^ 

v f > o v*tSg). 0. 5?J = :^ h uzf ->^^mm 

h ti i;^ zr. V|±J^, 5, OOOutiits/ml y V, 5, 000/z g/ml ;^ b V :/ b ^ 

lOmmol/L N-2-t: K n dr 5=->'V' t'^ 7 :^-N'-2-:r: ^ >- 
(N-2-hydroxyethylpiperazine-N' -2-ethanesulf onic acid; HEPES) ^ 3- 
II g/ml >' S/' 3. y , 5 g/ml h 7 7 a: JJ 5 mmol/L tf tf 

-t- f y A, 125 nmol/L M-fe V-^^^-sh h y A . 1 mg/ml ;i(f 7 iJ' <Sr 

^7 v'i^ S (Blasticidln S) (KK-400 : ^?3F®ilg^t:^) 

2. 0/i g/ml tCl/i 5 i 5 l-SS^IP 9 6 l^vIT' V— MZl^a (500~2000 jaBlia 
X:^) bT^^SrfTV>. pGERbsrR2 ;6S^&#: DNA le:m^3i*ttfe^^?^SCte 
^t* (•^:xi?'/Vi5' CI — Sr#^li#L:rCo #?^Wfel^^fi. 2. OMg/mlO 
:?'^;=^ bf-^:^:/S^-^tf RPMI1640-ITPSG ^±feT-^ft bfCo 

m^f^(Dy< vi^ifjt7^^ Y KJMGER8 m^^^^ 

pAGalSdl-luc l^^ h P V- — 3 ly^i^ i »J 2 B Ph^^* t fco 

1$^^^ 17/3 -31^ b 7 v':^ — (E8875 : i^^-^^t^) (|i|-^^S lOnmol/L) 

0^0 ^^<om^\^i-i. / ;^ — tJ'— LB953 ('</v K^fcM) Srffiv^, 

iBll&^15?ffl^»?K C l%h y h X-lOO, 100 mmol/L KH2PO4 (pH7.8), 1 mmol/L 
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mmol/L i^JU^]) i^l^ (pH7.8)^ 15 mmol/L UgSOt^ 5 mmol/L ATP^ 0.33 

mmol/L 3i y ^'J 300m 1^6 Wl^i A 10 5^^^ S SU ^ U ^ yv 

•9. M^^^mofl^^^iSr^m < > ;a*o I7j3 

KJMGER8 ^ll&^S^ LfCo 

K pACREpluc ©atfife 

cAMP /;S:#iB2?>J (CRE) ©^J^NJTl-jJ^t^/i' • ^^5^7 m 7— •^it^^^Sr^mi- 
S-^o-t?^^^'^^— T?'^;^^ K-efe5 pACREpluc SrfiJ!.T®;^fe-c5t 

fiKLfco pACREpluc tt, i^ti-^^ i^l^mi^m^^iS ^X:^^7^7. ^ ' 

y^w- . r> ^ /u;^ oriP Sr:# LT 5 „ 

pAMo[i?^r>--:^/^-^^«''^-r ^ ;^ > y — (J. Biol. Chem. 

268 #, 22782 M (1993 ^), gljig pAMoPRC3Sc (# ^ 5jZ 5-336968) ] Sr Cla I 
-C^^m^tl^, — :^m^»f ^tLfe DNA fgf>H-«r^#Ufeo ^ DNA ifJt^Sr Mlul 
X^'^^mih 9. 5kb O Clal-Mlul if>i-?r^# U » pAGE248 [ ^ — • 
• ^-^-f ^ n v^:^7 /l^ • -Jr $ ;^ h y — ( j. Biol. Chem. ) , 269 # , 14730 H 
(1994 ^)] ^ Clal *5 it/J Mlul t?^^ U> ^^l' d V Wtt Jl^^ ^ 
•^tf 1. 5kb Clal-Mlul Bif>H-<Sr^# L;/to pAMo a ^ g) Clal-Mlul ^ . *5 
J;tJJpAGE248 S5^©claI-Mlulif>T-Sri^'a-L.:7'^;^ 5 K pAMoh SriSJ^fe UfCo 
pAMoh ^ Xho l <b Hindlll "eWif^^ -Y o i:/ Bl* it ^ tf 
Xhol-Hindlll if>T-^ffit# Lfc„ pAGal9- luc ^ Sai l <b Hindlll X'^Wt Ls 
oriP. Gal4UAS <St-^tf Sall-iiindlll ^>}-:Sr®l# LfCo pAGal9 - luc S jfe © 
Sall-fiindlll m)T-. iSaXU±m pAMoh ^^(O Xhol-Hindlll m)ft:i^'B-t 
t\^X^ . -^7 K pAGal9h <lr at ^ L o 
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pBluGscriptll KS+ (M^^m^m) ^ Sail :}3 i tJt Xhol X'§]»rLfc^. 
^7.y 7 ^ —"^ (Alkaline Phosphatase E. coli C75. SS3t%t$!i) S:fflV> 

•cffiiy rr^tr-jy y i^is^tiit^^^-^tf saii-xhoi »f>T-*^ 

K<lrT=^ — r i J; t? , CRE gS^J^ 2 DNA 
UfCo ^-2^^ DNA pBluescriptll KS+*5l50_hia Sall-JChoI ^itiSri^'g' 

CRE la^J^ 2 o-^tf 7^7 5 K pBS-CREI ^ it J* bfco pBS-CREIt*. 
^-2|s:^ DNA ;&5, Sai l i Xhol §J»flfB^fc3&S ff^i" 5 Jdjga^ 

pBS-CREI ^ Sea l *3 i tJ« Xho l -C^^f L 37 r ^ "i^ f 1 O or i Sr-^tf 
Scal-Xhol^ Jt^St^ LfCoPBS-CREI ^ Sea I *3 J; tJ? Sail "e^if L ColEl ori 
&-^tP Scal-Sall l|f>T-^]&# Uyto pBS-CREI S jfe Scal-Xhol ^>T-j3 j; 
Scal-Sall Kfr^T-^jS-a^ CRE IB^Jtr 4 o-^tf pBS-CREII ^5t^ Lfc„ 

pBS-CREII Sea l J: TJ? Xho I "C^Igf U7t— fl O ori ^-^ts 
Scal-Xhol IW>T-^^# LfCo pBS-CREII ^ Sea l *d J: tJ^ Sail t?^^ L ColEl 
ori ^-^tf Seal-Sail t^^H" L fc , pBS-CREII Seal-Xhol mir\^ 

i -Of Seal -Sail mYx^l^'k b.CREga^JS: 8 O-^tf pBS-CREIV Sritfife bfdo 

pBS-CREIV <Sr Sea l *5 J; tl^ xho l "e^Jif U:7 r — f 1 ® ori ^-g-tf 
Scal-Xhol l|f>T-S:ll# b^o pBS-CREIV Sr Sea l *5 J: TJ^ Sai l- "C^^ U ColEl 
ori =lr-^tP Seal-Sail LfCo pBS-CREIV S 5^05 Scal-Xhol W)r\^ 

itJ^Scal-Sail^Jt i^r^-a- bsCREiB^J<^r 16"^ tp pBS-CREVIII ^itfijc L fc „ 

pBS-CREVIII <|r Xho l -Q^W^^ Klenow ^!Q;S U, ^ b {31 Hindlll X-^J^-f 
5 i t ic: J; t) . 16 i@© CRE Sr-^tf Hindlll-Xhol (spmmiiS) »f>fT-Srffil# U 
;feo pAGalSdl <Sr Mlul Hindlll X^BSf 1. 4kb (O Mlul-Hindlll Wln^ 
^# L:fco pAGalQh * Xba l X^if#. Klenow M {31 Mlu l X^»fi-S 

^ <b J: 9 Xbal (^jt5^iffi) -Mlul if,ft-^^# LTto pBS-CREVIII SjfeiD 
Hindlll -Xhol (2pvt*iS) ff>lt. pAGalSdl S O Mlul - Hindlll gfr it . *3 
J;TJ«pAGal9hft5f5©Xbal(2p?t5|^5S) - Miu I ^ Jt <Sr M \^ ^rf "7 % K pACREh 

pAGal9-luc Xho l i NotI X§J^U^ ^ )\y - /l^ 7 ^ y ^^^^ 
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-^tf XhoI-NotI if>i-iSrffil# bfco pACREh $r Xho I Not I 1? ^ »f L . CRE IB 
j^J^-^tf XhoI-NotI^>T-^St# Lfe,pAGal9-luc fe3feg> XhoI-NotIgr>T-. 

43it;? pACREh xhoi-Noti Wi)^^^'B•'t S r ^ i D :^ ^ K 

pACREluc ^itfife Ufco 

pACREluc $r Hindlll T?^^^. Klenow ^ Xho l -e^^fi- w 

i tJ: j; «5 CRE Sr-^tf Hindlll (^?t7fe^) ■ - Xhol »f Jtx *3 i XJ^ *: ^ • /Vi^' 
7 = 7--^jHS^^-^tf Hindlll (3p?t5l5^ffi) -Xhol t^>^-^lr^^^^^^S^#L 

fco pACREluc ft 5fe CD _bB 2 Hindlll (SpJt^SS) - Xho I »f ^i" & -g^ "T 

5 i i •? . pACREluc 4"® CRE ia?IJ±i£(D Hindlll h ;&S ?g L 

F pACRElucH bfCo 
pGL3-Enhancer vector C 37" n p< (Promega) ^±M3 ^ Hindlll <b Hpa l T 
§}^L. luc+®^^ (5S[^M<^:ii^i5'/^ • /v^x^ 31 7— -^ite^^) 
Hindlll-Hpal if>f*ffii# U :/he pACRElucH ^ Not I X'^M^. Klenow A&S 
MtC: Mndlll T*^l^i-5 r t id J; t) . CRE ^-g-tp Hindu I-NotI (5p?g-5|54j8) 
»f>T-^Sj# t fCo PGL3-Enhancer vector ft^feO Hindlll-Hpal ir>T-. *3 J; 1)^ 
pACRElucH m^<D Hindlll-NotI ^ ^tT <lr ^ 5 ^ i {CI i «3 ^7 

>^ 5 K pACREpluc ^Srat^ L:^, 

##00 4 : GPR4 5 KOitfilc 

t M$ft mRNA ( iJ^ n i^-T" 5^ jJ' thiS) ^iMgfflV^, SUPERSCRIPT 

First-Strand Synthesis System for RT-PCR =t^W \<:^ X ^ —^^M 

cDNA ^-a-fife LfCo ^ — 2^^ cDNA ^tKT* 250 {$:^3g? bfc^^g 5^1 SrilM <b 

UT. ia^J#-§- 7 :33 itJ? 8 Ic:^ U @B 3?IJ * S -g- ^ DNA ^ GPR4 m^^W 

MdtlT'^-^-^— i LTfflV^, PCR |C i GPR4 cDNA Lfeo GPR4 iHS^ 

li^mtl^-:f9^-^ — <DWimn. GPR4iSfe^<^iB?IJ1f # (OenBank^A*-^ : 

U21051) fC^V^TiSJlf L^o t LTtt. PfuTurbo DNA Polymerase 

(Stratagene ^ ffi V^ fc <, PGR ^ 5 ^^^^^l^ t LTf4. -feffit-S^ 

^{c#Ap^Hfc 10 llf^Soi^iSf^^ffiffl L:/ho PCRtt, — 7 

— DNA engine (MJ Research ItSS) SrffiV>, 95*0 "C 5 ^ K © ^aS# ^ 94'C-C 

l^m. GO'CX 1 72'CT- 1 ^rad=» b ^ SSlS^Sr 30 ^ ;U^T 5 - 
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mm^i^fc GPR4 cDNA wi ti ^ zf 7 ^ — ±Kms\r ^ fif;im^i mmT ^ 

Sindlll *3 Not I T?^»f Lfco GPR4 cDNA t^^tfWr )i ^ T n ^ 7. 'if /l^ 

K^ifSff>^■^^ T'^;^?.^ K pAGal9-nd © tiindlll-Not I Ps^'-^^JZ^iitf w 
tiZX'O. GPR4 ^ 5 K pAGal9-GPR4 ^#1^ UfCo 

pAGal9-nd O IB 3?iJ le: 4# M 6<) jfe 7" 7 — (Sa2?y## 9 43 itK 10 (d^R U 
fciB2?iJSr't-r S-g-fiK DNA) ^ffiV^T^ ^ cDNA C7) 5'{By*5 J;tJ« 3'{fi!l(^i22?lISr«ll5: 

^ cDNA (D^m.Mmm^^'^ l gpr4 — KL-cv>5i,t Lfco its 

iB^U©;^;e(e:tt^ :^r>' • =i^/U-^^:^<0 DNA :^ — 377 tRJ^^^ 

V Y (ABI PrismTM BigDyeTM Terminator Cycle Sequencing Ready Reaction 

5 KtCilft^iiA/fd DNA if>T-Oia^JSr^«i^ GPR4 F UTV^ 

6 i <t ^56^ Lfco 

#%«»J5 : GPR4 © T y -fe -I' <^ 

GPR4 it^lS^T'^ 5 K pAGal9-GPR4 (2m g) jSjzUtl^JiK — ^ — 7'^;^ 
5: K pACREpluc ( 2 M g ) -hlBai V f a W—e^ a ^^ifelJl i ?) , 6 X 

lO*' IBIS CD KJMGER8 fCl^^A b/Co 8ml CD RPMI1640 • ITPSG 1^ 

ffit^^^lL. CO^-r r.--<— iS' — cfi, 37°CX' 24 Nf^1^« bfCo :^ 

7 b i^V S (2.0/ig/ml), la -^^ B (300/ig/ml) iS^U 
i?aa^7^>r i^^- (500 m g/ml) ^SIADL. ^ 14 B ^ ^« L T ^ »fe 

•^^i^l^S (2.0Mg/ml)^ ^^'f -=?>r -^:/B (300 m g/ml) *5 J; tJ« 
"r^iy^ (500m g/ml) ^-^tf RPMI1640- ITPSG i§ life -e;^ ft LfCo 

P^^tC LT. 3 V h u — /V:?'^ 5 K pAGal9-nd ( 2 m g ) 4o J;T^ l^^K — 
— 7" 7 ^ K pACREpluc (2Mg) * KJMGER8 IZ:*^A ^M^^^^ 
(3 >- b D-/>JNBB&i: iq^^) <lr^#bfCo 
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6:^!?;^A5t5©fcf GPR4 /J: ^ n ^ — Ki" 5 DHA <D ^ o ^ =. 

fc h GPR4 5t^^©it«ga2?IJ<t# [Accession (AC) No. U210513 <^ ^ , NCBI 

IxT. ^ y / Aia^J (AC073784) *5 i TJf^tcO Expre ssion sequence 

tag(EST)ia^J (BF178464. AA968193. AA798732, AI840893, AI851037) 

$tt;fco AlB^Ji: EST *^P>^lllg$i^:fc5te^©4£»iB^JS^iB^J 

^J#-§- 13 {-^ LfCo ^T5/^@2^J<^. ^?tff:/t7 A [GENETYX WIN ver. 
5. 0 (y :7 h ^ T^hi^) ] Sr>^ V^r t h GPR4 <r>T % J <k Jt^ Lfc i: 

92. 7%o — ife;^?^* btl^fCo 
J: oTs iB^J#-§- 13 -C^ ^tLS T $ / ^iB3?iJSr^-r S ^ y -^^^ Kfi. 
l^;^ © t f GPR4 ^ {^-^^ 7. GPR4) 5 c <>: ;5S jj| ^ $ ^ o 

l^;^ GPR4 ^n— K-rS DNA tt. rfTIS^ * fc <D ^feT'li 

M-rs rt^sx-tS-^^/;^ cDNA ^-f :/7 y —^IriUMf- iB^J#-^ 14 T-^ 

■fe y h {ciffl V^fc PGR J; 19 r <b ;&s-e# 5o 

##0117 : ^5/ hS^Ot h GPR4 JTc^P^Srri — DNAO^n — = 

if 

fc h GPR4 jt-^^^ OitBiB^IJif # (AC No. U21051) ^^{Jl, NCBI 05 7*— 

7 V h -J^/ AgBJU (AC119447. 2 43 i t/ AC096180. 2) *5 J; "Of^^CD 7 5X h EST 
Baa^J (BF544182, AI170948. AI008858. AI235374. AI502871. BQ194515)^S^ 

^{^ia^J#-^ 15 *5 i t;?@B^JIi=-^ 16 tci|att<^4iSiE^J^^i-5 ;^ y ^ 

y 1. Om mol/L ^T'^'f-^ — -fcy >i LTfflV^, 

V mRNA d^bf^M cDNA 2m L SrilMiJl^V^. =^I50#^5>© 
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200Mmol/L kfS^^X^ dNTP (dATP, dGTP, dCTP. dTTP) . Taq Gold 
thiS) 2.5 i¥-{SLi3 XXJP 1 X Taq Gold (Mg plus) 

i-^it3*>. — -^>'i'i?--f 7 — PTc-200 (Mj y -b- — g^^tM) trffivv Qs^c 
X- 10 :5>FB^JDf^^. 94*CT- ssX^X' 1 5^Fb1. 72'C-e 1 ^m<Dlzm^ 1 

GPR4 ^=1— Ki-S DNA t tL5j^ 1. l.kb <D DNA if ^t" $ ;i t 

^^m^^. QIAEX II Gel Extraction Kit (QIAGEN t±M) ?rfflV^T. ^Mifp 

-hlB-ClilJlR DNA if>>T" 50ng t pT7Blue T-Vector (Novagen ttSi) 50ng 

DNA Ligation kit ver. 2 (^©at^fclS) T S fi: ^# $ 

= T/viJitieoTiS^ 5 K DNA Sr#fc:o 

^7;^ 5 KDNASrfflV^X;^^fliffi JM109 ^ ^ ff^K^j^ L T # 6) tt S ^^J^:^ 

/?>^e>. m"jfet^i!9:^9^5: F pT7RG ^#fco ;^ 5: K pTtrg <D^m.Mmm 
sr^:^bfci^m. pT7RG (cf4iajij## is -e^ $ smsia^ij Sr^-r s 

l.lkb© cDNA ^5^*i^XV^fCo»^J#■i• 18 X^ $ tu 5 itSiB^J b «i 5 DNA 

5 y ^gB2?lJ=Srs #p*f A [GENETYX WIN ver. 5. 0 ( y 7 ^ ^ 31 T%t®i) ] 

V^T fc > . iS^Xf^ ^ 7. GPR4 CDT ^ y ^lE^J .tJt|S5Lfci:r;5. ^tb 
■etb93.0%, 99. 2%0 — ife^5^^«> bttfCe 

h<Di: h GPR4 aix ^ o iJ^ ( 7 h GPR4) ib :i t H^m ^ t fji o ±0 
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-fb-g-W 1 20 mg 

fl^ 143. 4 mg 

f^^"/^^ 30 mg 

fc K ct df-->7»ti bf /U-fe;VC2 — >^ 6 mg 

7.^7 ^} ^^^-^ ^ ^"-y tf 0. 6 mg 

200 mg 

2 : ^|*^J 



it^m 5 • 2 mg 

fS$ii5^-f X?S& 200 mg 

mSii^PJt V 24 mg 

mk^m V 50 mg 

^Mfflgl^Tk 1.72 ml 

2. 00 ml 

ixlt*fcf±-€:tLb(O^S^6<JlJ:fFW ^^xSit. GPR4 © ^ yi^^ i| -f 
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mnm-^ 1 - AJ^mm(omm -a-sfe dna 
mm^-^ 2 - Axia^joift^ : dna 
ia?>j#-^ 3 - xjimm<D^m -a-^ dna 

iB?0##4 - AXlB^JOfftPJ : -g-^ DNA 

SE^iju-i- 5 ~ x:r.mm<om.m •. -a-Efe dna 

iH^J## 6-AXiS^JC9|ft§g : -a^fife DNA 

mmm^ i ~ x:r.m¥\<Dm.m -a-^ dna 
mn^'^B ~ xjLmn<omm -a-^ dna 
mm^^ 9 - AxiB^j^^B^ : -a-^ dna 
•ia?ii#-^ 1 0 - XT.mm(Dm.m -a-sfe dna 

ia^J#4 1 5 - AXiB^J(D|5fcBJ : -a-fife dna 
i22?IJ#-^ 1 6 - AXlE^jOlftig : DNA 
ia2?«#-^ 1 9 - AXia^J^lftig : DNA 
iH3?IJ#-§- 2 0 -AXia^lJO^gg : -a-^ DNA 
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2 . SKT<0 1 ) ~ 4 ) 

3 ) m^m^ 1 8 mM.(om.mm^ii)>(bmt£ti^mmvtz. s ~ e oitS35»b 5& 

4) i2^J#-^l 2, 1 4*3J:U5l 8 balfitbS v>-m^* — o{rB®©i£S 
iB3?!JSr^-rS DNA ^ h y Vi^ai >- h ^^f£|=TT*x^'l' >^ y XL. d»oiB 

mt:^mir^ 5 ~ 6 0 m.m:A^hfJ:^yi- V dtyc ^ u:^^ K*fcW:^:t y =f ^ 

3 . fiilT© 1) ~ 4 ) 
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4. ^ (I) 




Rl^^j L < f4#gi^«^^^^T;l-=3r/W^^-r^^. R'' *5 i TJ^ R' p ^ -f- § ^ 
fi^^gmoT y — /V. gl^ti L < fi^gm'^T 9/^^/1^. fcf*gife% L < 

tt^gmo^*^T/u=3E^^U'^^-r)s-sR^''(^4>,R7'' ttfl&ia R^ i m^-efo s). 

5). -CO^R^" (^tf. R^''«:*firiB R' i: l^a-e*>5). -rR*''R«''R'' R^" *5 

it5 R" ra^^^tbgfriB R'^^Jit/^Mte r" h 9 .r« fiiSiSfeT/u^/i'. 

®5KT>'l"{rr^>>l', ^ T ^ /I' ^yl^ ^ f ) . *r.'^5:^W. ^I^ 2}? :3r , ^fzL 
« T 7 ^ ^ L , 

R** ttTK*. g^t> U < «^g^©1g;aT^V^^V. gmtj b < ti#^g4fe© VjJ' 
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nt± Ot.1ttt 1 Sr* 

X tt- (CH2) 2-* fz. ti-CH=CH-=S: ^ U . 

Y tt^ (II) 



nT ?v-^,v^ gi^t> L< tt^gl^f^iSmr^K^-^v, b < f*0^gife© 

Eg T ^ = !> A * ^ tb b ma ^ 6*) 1^ ^ ^ s it . 

iat> L< fi#^gl^©^m^B^?^^i-SI»*o^H0 (4) ^icisifeo-^M 



t r (") 
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6. R^i>^:^m-ch^n-^(ommm (4) 3i*fcr±m (s) m\^mm<o^m 

7. R^* *5±tJ5 R* ;55 7K^-efeSlf3Ro^Hlg (4) m-M (6) 

.t> L < «^®JfeO^^#^?F^fife-r Slt^<^^ffl0 (4) (7) JSOV^ 

9. l»;ito«SHM (4) (8) JSov^Ttb^M^:iBtt<D-^M*H#^ 

1 0. ft^<DJ?£|g^ (4) (8) 3g©V^-f iXjiMZl^^O-^M^H^^ 

1 1. m^<Dmmm (4) (s) m<o\,^-rini!>^i^mm<D^mmEm^i\: 

^ © ^ ^£ ^ {;i ^ -f 5 a j^J o 

1 2 . &.T(D 1) ~4) 

1) b ^l^.< i^fLISSil^J-^ 7 ^ :x=f->>»v^;:^7}x y y V (spc) 
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2 ) pimh'^mwtET^titi^^w^Tx-o^ spc icx*) mm^n-^ t h sri^< 

1 3. m^(Dmm% (4) (8) m<D\,^'r^f)>Kmm<D^mm^^ 
14. WiW-<o^^i^ i:-a/%tz\tmmn(omi^ik<oi^}i><o^i^(Dmm$^ (4) 

>- ^ =^ I> 4t * fc « ^ tb b <^m3S^6<j ^ -5 4^ <7)^ffi „ 

1 5 . mnn^Ammm-. at • mitj^fti. f^^^ss. • f^iit^A. jfiL?igi^ 

5ff^<oi5ia^ (1) ~ (3) m-^^xj^m (10) (ovN-rtL55^{ciB^<7)igi¥ 

<^ ^ *3 i a / * f§ ^ „ 

mmm (1 5) mmn(omm<D'f'^i^^-c^y-M±i-immmo 

■127- 



wo 2004/017995 



:T/IB2003/003475 



18. i»*of5ffl0 (2) T^\zLmm(o 1) ~4) ©v^-rnd^-oo:^ y rTp? 

1 9 . i»5Ro$sHm ( 3 ) m\^um<o 1) ~ 4 ) <D\,^'rti7!>^—^(Dmi^(Dm 

2 1. m^<^^B&*3<J;t;5/-* fc{4?&iEg5^J(^gSl3t©;fc*0, ftjRcDiSlS^ (2) 
2 2. @#o^g&*3 i t;5/*fc(±?&^g5^j<^t!i3t<^feie>©> l**©SEIS^ (3) 

mK^M(D 1) ~4) OV^-f H^*— OC^^^CO-ge^o 
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\ 
HI 



120 
100 

80 

60 : 

40 



It 

^ 20 - 



m 




0.5% MC 
10 mL/kg (js.o.) 
+ 

0.1 mL/site (s.c.) 



1 r 




spc WLM^m 



0.5% MC 
10 mL/f^ (p.o.) 
+ 
SPC 
50 MQ/site (S.C.} 




300 mg/kg (p.o.) 
+ 
SPC 
50 ng/stte (s.c.) 
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O 

\ 
m 

(El 



It 




SPC s-^p 



0.5% MC 
10 mL/kg (is.o.) 
+ 

0.1 miysite (s.c.) 



0.5% MC 
10 mUkg (p.o.) 
+ 
SPC 
50 (jg/s'rte (s.c.) 



300 mg/kg (p.o.) 
+ 
SPC 
50 ^ig/site (s.c.) 



m2m 
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SEQUENCE LISTING 



<110> KYOWA HAKKO KOGYO CO. , LTD 

<120> An agent for preventing and/or treating itching 



<130> 11503W01 

<140> 
<141> 

<150> JP 2002/241522 
<151> 2002-08-22 

<160> 20 

<170> Patentin Ver. 2. 1 

<210> 1 
<211> 54 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<400> 



1 



tcgacaaata aagcaatagc atcacaaatt tcacaaataa agcatttttt tcaa 



54 



<210> 2 
<211> 54 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 2 

tgcattgaaa aaaatgcttt atttgtgaaa tttgtgatgc tattgcttta tttg 54 

<210> 3 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 



<210> 4 
<211> 39 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 4 

gtacccccgg gctcgagttt ggacaaacca caactagaa 39 

<210> 5 
<2I1> 40 
<212> DNA 



<400> 3 



tgcattctag ttgtggtttg tccaaactcg agcccgggg 



39 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence ^ synthetic DNA 
<400> 5 

tcgacggtat cgattcgact gacgtcatac ttgacgtcac 

<210> 6 
<211> 40 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 6 

tcgagtgacg tcaagtatga cgtcagtcga atcgataccg 

<210> 7 
<211> 29 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 7 

gccccagaag cttaagtgcc caccatggg 

<210> 8 
<211> 33 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 8 

gttcattgtg gcggccgcag catcttcagc tgc 33 



<210> 9 
<211> 25 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

cggagactct agagggtata taatg 25 



<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 10 

ctaatacgac tcactatagg g 21 



<210> 11 
<211> 362 
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<212> PRT 

<213> Homo sapiens 
<400> 11 

Met Gly Asn His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp 
1 5 10 15 

His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu 
20 25 30 

Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin 
35 40 45 

Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu 
50 55 60 

Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His 
65 70 75 80 

Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He 
85 90 95 

Phe Tyr Thr Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser 
100 105 110 

Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu 
115 120 125 

Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr 
130 135 140 

Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg 
145 150 155 160 

Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly 
165 170 175 
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Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe 
180 185 190 

Pro Trp Ala Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val 
195 200 205 

Arg Gly Ser Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg 
210 215 220 

Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr 
225 230 235 240 

His Val Leu Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp 
245 250 255 

Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu 
260 265 270 

Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu 
275 280 285 

Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu 
290 295 300 

Leu Arg Phe Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser 
305 310 315 320 

Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys' Arg Asn Ser Thr Ala Lys 
325 330 335 

Ala Met Thr Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin 
340 345 350 

Val Gin Leu Lys Met Leu Pro Pro Ala Gin 
355 360 
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<210> 12 
<211> 2932 
<212> DNA 

<213> Homo sapiens 
<400> 12 

ctgcagtcag gcggtgaact gacttcatcc caatccctca gcccccacca ggaccagtct 60 
ggagtccctc ccctgccccc attgaaattt cccttccgtc cccaaactta cctctgatct 120 
agaccttact cacctccttc ctgtttccta agactccttc ctgccgtcca cagaccgagc 180 
cttttatctt tgtccaccct gtgccagaca cctccttttc cagaaccttc tccttactgg 240 
tgaccttact tatctctgtt gctttctggg gtcctaggaa atgccagcac tcccacccac 300 
attgcctgaa ctttccaaca ctccctagct gcgctgtgtc ctatctcaac acttcctcat 360 
gtatttcttg tgtcttctag aacattcccc cgccattatt acttcaatat ggctacacat 420 
acttcctaat tgccctgcaa accatctcct tctcaccatt gcccagcgat gctttcgtct 480 
cctccataaa cactcccgga gaccaatttt tgtgtcaccc ccatactccc tcgttgacac 540 
actgactcca tacataacct ccttgaaaaa cctctttatt aatctcacca tcctccagac 600 
ttccctcctg tcataattcc atccctcctc caacttttcc ctctcaagct ctgcccttcc 660 
cagcccagcc cagcctaccc aacctcatct cttccctgta gaccacatcc caccatgttc 720 
ccctgagcct ccaaggaagg ggctcagggg gccccatggc ctcccgctcc ctgtggcccc 780 
acagcccccg tgggccaggg gaagcgcccc agaagccgaa gtgcccacc atg ggc aac 838 

Met Gly Asn 
1 

cac acg tgg gag ggc tgc cac gtg gac teg cgc gtg gac cac etc ttt 886 
His Thr Trp Glu Gly Cys His Val Asp Ser Arg Val Asp His Leu Phe 
5 10 15 

ccg cca tec etc tac ate ttt gte ate ggc gtg ggg ctg cec acc aac 934 
Pro Pro Ser Leu Tyr He Phe Val He Gly Val Gly Leu Pro Thr Asn 
20 25 30 35 

tgc ctg get ctg tgg gcg gcc tac cgc cag gtg caa cag cgc aac gag 982 
Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val Gin Gin Arg Asn Glu 
40 45 50 
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ctg ggc gtc tac ctg atg aac etc age ate gee gac ctg ctg tae ate 1030 
Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala Asp Leu Leu Tyr He 
55 60 65 

tge acg ctg ccg ctg tgg gtg gac tac ttc ctg cac cac gac aac tgg 1078 
Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu His His Asp Asn Trp 
70 75 80 

ate cac ggc ccc ggg tec tgc aag etc ttt ggg ttc ate ttc tac ace 1126 
He His Gly Pro Gly Ser Cys Lys Leu Phe Gly Phe He Phe Tyr Thr 
85 90 95 

aat ate tac ate age ate gee ttc ctg tgc tge ate teg gtg gac egc 1174 
Asn He Tyr He Ser He Ala Phe Leu Cys Cys He Ser Val Asp Arg 
100 105 110 115 

tac ctg get gtg gee cac cea etc egc ttc gee cge ctg egc egc gtc 1222 
Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala Arg Leu Arg Arg Val 
120 125 130 

aag ace gee gtg gee gtg age tec gtg gtc tgg gee acg gag ctg ggc 1270 
Lys Thr Ala Val Ala Val Ser Ser Val Val Trp Ala Thr Glu Leu Gly 
135 140 145 

gee aac teg gcg ccc ctg ttc eat gac gag etc ttc cga gac egc tac 1318 
Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu Phe Arg Asp Arg Tyr 
150 155 160 

aac cac acc ttc tge ttt gag aag ttc ccc atg gaa ggc tgg gtg gee 1366 
Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met Glu Gly Trp Val Ala 
165 170 175 

tgg atg aac etc tat egg gtg ttc gtg ggc ttc etc ttc ccg tgg gcg 1414 
Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe Leu Phe Pro Trp Ala 
180 185 190 195 
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etc atg ctg ctg teg tac egg ggc ate ctg egg gee gtg egg ggc age 1462 
Leu Met Leu Leu Ser Tyr Arg Gly He Leu Arg Ala Val Arg Gly Ser 
200 205 210 

gtg tee aee gag ege eag gag aag gee aag ate aag egg ctg gee etc 1510 
Val Ser Thr Glu Arg Gin Glu Lys Ala Lys He Lys Arg Leu Ala Leu 
215 220 225 

age etc ate gcc ate gtg ctg gtc tgc ttt gcg ccc tat cac gtg etc 1558 
Ser Leu He Ala He Val Leu Val Cys Phe Ala Pro Tyr His Val Leu 
230 235 240 

ttg ctg tec cgc age gcc ate tac ctg ggc cgc ccc tgg gac tgc ggc 1606 
Leu Leu Ser Arg Ser Ala He Tyr Leu Gly Arg Pro Trp Asp Cys Gly 
245 250 255 

tte gag gag cgc gtc ttt tct gea tac cae age tea ctg get ttc ace 1654 
Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser Ser Leu Ala Phe Thr 
260 265 270 275 

age etc aac tgt gtg geg gac ccc ate etc tac tgc ctg gtc aac gag 1702 
Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr Cys Leu Val Asn Glu 
280 285 290 

ggc gcc cgc age gat gtg gcc aag gcc ctg cae aac ctg etc cgc ttt 1750 
Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His Asn Leu Leu Arg Phe 
295 300 305 

ctg gee age gac aag ccc cag gag atg gcc aat gcc teg etc ace ctg 1798 
Leu Ala Ser Asp Lys Pro Gin Glu Met Ala Asn Ala Ser Leu Thr Leu 
310 315 320 

gag aee cea etc aee tee aag agg aac age aea gee aaa gee atg act 1846 
Glu Thr Pro Leu Thr Ser Lys Arg Asn Ser Thr Ala Lys Ala Met Thr 
325 330 335 
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ggc age tgg gcg gcc act ccg ccc tec cag ggg gac cag gtg cag ctg 1894 
Gly Ser Trp Ala Ala Thr Pro Pro Ser Gin Gly Asp Gin Val Gin Leu 
340 345 350 355 

aag atg ctg ccg eca gca caa tga aeeecgagtg gcaeagaate cecagtttte 1948 
Lys Met Leu Pro Pro Ala Gin 
360 

ccctctcatc ecacagtccc ttctctcctg gtctggtgta tgcaaattgt atggaaaaag 2008 

ggctgtgtta atattcataa gaatacaaga acttaggaag agtgaggttg gtgtgtcact 2068 

ggtcaacctt tgtgctccca gatcccatca cagtttggcg attgtggagg gcctcctgaa 2128 

ggaggagatg agtaaatata tttttttgga gacagggtct cactgtgttg cccaggctgg 2188 

agtgcagtag tgcagtcgtg gctcactgca gcctccacct cctgggctct ccagcgatct 2248 

tcccacatca gcctcccgag tagctgggac cacaaatgtg agcccaccca tgcctggcta 2308 

atttttgtae tttttgtata aatggagtct cactatgttt ccccaggctg atcttgaact 2368 

cctgggetca agagatcctc ctgccttggc cteccaaagt gctcagatta gagatgtgag 2428 

ccgccatgtc tggeeagata aattaagtca aaeatttggt ttecagaaaa taaagacaaa 2488 

tagagaaggt tagatttttt tttttccaac aagtggataa aagtetgtga ctegggggaa 2548 

agtggaagga gaaatgcagc cgatatagag teattatgtt tgcaaagccc ctggtcatac 2608 

aggccaggga acataagacc gcaattctaa gtttctagat aaacagcgat ctccaagtca 2668 

agactgagga tgaagaggga gaatgtcaga actcaagtga agggcaatca gggcagactg 2728 

cctggaggag tgatgecaga aggtttggga agaaggtgtg ggacaagaag aaagggtatt 2788 

tattcattca ttcaaeagag gtttatgtag ggcaetgtgc tgggtggggc tggggacaca 2848 

acaatgactg aggcagcctg gccttgcett cacagggetc accatacaca agtaaataaa 2908 

aaatatgtaa tgtttggaat tgct 2932 



<210> 13- 
<211> 365 
<212> PRT 

<213> Mus musculus 
<400> 13 

Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
15 10 15 
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Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 



Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 
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Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys lie 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 14 
<211> 1098 
<212> DNA 

<213> Mus musculus 
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<400> 14 

atg gac aac age acg ggc aca ggg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Gly Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

gtg gac cac etc ttc cca eca tct etc tac ate ttc gtc ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

ggg ctg ccc acc aac tgc ctg gcc ctg tgg gca gee tac egg cag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc caa cac aat gag ctg ggc gtc tac ctg atg aac ttg age att gca 192 
Arg Gin His Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

gac ctg ctg tac ate tgc act ttg ccg ctg tgg gtc gac tac ttc etc 240 
Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

cac cat gac aac tgg ate cac ggc cct ggc tec tgc aag etc ttt ggc 288 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

ttc ate ttc tac age 'aac ate tat ate age ate gee ttc ctg tgc tgc 336 
Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
ICQ 105 110 

ate tec gtg gac cgc tac ctg get gtg get eat cct ctg cgc ttt gca 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

cgc ctg cgc egg gtc aag aca gca gtg get gtg age tct gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
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130 135 140 

gcc acg gag ctg ggc gcc aat tea gca ccg etc ttc cat gat gag ctg 480 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

ttt cgt gat cge tac aac cac ace ttc tgc ttt gag aag ttc ccc atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

gag cgt tgg gtg gcc tgg atg aat ctg tac cgc gtc ttt gtg ggc ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ccc tgg gca etc atg ttg ctg tgc tac cgt ggc ate ctg agg 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

gca gtg eag age agt gtg tec ace gag cge eag gag aaa gtc aag ate 672 
Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgt ctg gcc ctg age etc ate gcc att gtg ctg gtg tgc ttt gcg 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

ect tac cat get etc ctg ctg tet cgc age gee gtc tac ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

ccc tgg gae tgt ggc ttc gag gag ega gtc ttt tet gcc tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tee ctg gcc ttc ace age etc aat tgt gtg get gae ccc ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
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275 280 285 

tgc ctg gtc aac gag ggt gcc cgc agt gat gtg gcc sag gcc ctg cac 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aac etc etc ege ttc ctg gcc age aac aag ccc cag gag atg gcc aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

get tec etc aee ctg gag aea ccc ttg ace tee aag agg age ace ace 1008 
' Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

gge aag teg tec ggg get gte tgg gca gtg eet ccg act gcc cag ggg 1056 
Gly Lys Ser Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

gac cag gtg cca ctg aag gtg ctg ctg ccc ccg gca cag tga 1098 
Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 15 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 15 

ataagcttgccaccatggacaacagcacgggeac 36 



<210> 16 
<211> 33 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 16 

tagcggccgctcactgtgccgggggcagcag 33 



<210> 17 
<211> 365 
<212> PRT 

<213> Rattus norvegicus 
<400> 17 

Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 
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He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 
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Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 18 
<211> 1098 
<212> DNA 

<213> Rattus norvegicus 
<400> 18 

atg gac aac age acg ggc acg tgg gag ggc tgc cat gtg gac tct cga 48 
Met Asp Asn Ser Thr Gly Thr Trp Glu Gly Cys His Val Asp Ser Arg 
15 10 15 

gtg gac cac etc ttc cca cca tec etc tac ate ttc gtc ate ggg gtg 96 
Val Asp His Leu Phe Pro Pro Ser Leu Tyr He Phe Val He Gly Val 
20 25 30 

ggg etg cee acc aae tge etg gee etg tgg gca gee tac egc cag gtg 144 
Gly Leu Pro Thr Asn Cys Leu Ala Leu Trp Ala Ala Tyr Arg Gin Val 
35 40 45 

cgc eag egc aat gag etg ggc gtc tac etg atg aae ttg age ate gca 192 
Arg Gin Arg Asn Glu Leu Gly Val Tyr Leu Met Asn Leu Ser He Ala 
50 55 60 

gac etg etg tac ate tgt acg etg ecg etg tgg gtc gac tac ttc etc 240 
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Asp Leu Leu Tyr He Cys Thr Leu Pro Leu Trp Val Asp Tyr Phe Leu 
65 70 75 80 

cac cat gac aac tgg ate cac ggc ccc ggc tec tgc aag etc ttt ggc 288 
His His Asp Asn Trp He His Gly Pro Gly Ser Cys Lys Leu Phe Gly 
85 90 95 

ttc ate tte tac age aac ate tac ate age ate gee ttc etg tgc tgc 336 
Phe He Phe Tyr Ser Asn He Tyr He Ser He Ala Phe Leu Cys Cys 
100 105 110 

ate tec gtg gac cgc tac etg get gtg gee cat ccg etg cgc ttt gcg 384 
He Ser Val Asp Arg Tyr Leu Ala Val Ala His Pro Leu Arg Phe Ala 
115 120 125 

cgc etg cgc egg gtc aag aca gea gta get gtg age tec gtg gtc tgg 432 
Arg Leu Arg Arg Val Lys Thr Ala Val Ala Val Ser Ser Val Val Trp 
130 135 140 

gee ace gag eta ggc gee aac teg gea ccg etc ttt eat gac gag etc 480 
Ala Thr Glu Leu Gly Ala Asn Ser Ala Pro Leu Phe His Asp Glu Leu 
145 150 155 160 

ttt cgt gat cgc tac aac cac acc ttc tgc ttc gag aag ttc ccc atg 528 
Phe Arg Asp Arg Tyr Asn His Thr Phe Cys Phe Glu Lys Phe Pro Met 
165 170 175 

gag cgc tgg gtg gee tgg atg aac etg tac cgc gtc ttt gtg ggg ttc 576 
Glu Arg Trp Val Ala Trp Met Asn Leu Tyr Arg Val Phe Val Gly Phe 
180 185 190 

etc ttc ccc tgg gea etc atg ttg etg tgc tac cgc ggc ate etg egg 624 
Leu Phe Pro Trp Ala Leu Met Leu Leu Cys Tyr Arg Gly He Leu Arg 
195 200 205 

gee gta eag age agt gtg tec ace gag cgc eag gag aaa gtc aag ate 672 
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Ala Val Gin Ser Ser Val Ser Thr Glu Arg Gin Glu Lys Val Lys He 
210 215 220 

aaa cgc ctg gcc ctg age etc ate gee ate gtg etg gtg tge ttt gca 720 
Lys Arg Leu Ala Leu Ser Leu He Ala He Val Leu Val Cys Phe Ala 
225 230 235 240 

eec tac cat get etc ttg ctg tct cgc age get gtc tat ctg ggc egg 768 
Pro Tyr His Ala Leu Leu Leu Ser Arg Ser Ala Val Tyr Leu Gly Arg 
245 250 255 

ccc tgg gac tgt ggc ttc gag gag cga gtc ttc tct gcc tac cac age 816 
Pro Trp Asp Cys Gly Phe Glu Glu Arg Val Phe Ser Ala Tyr His Ser 
260 265 270 

tec eta gcc ttc acc age etc aat tgc gtg get gac ccc ate etc tac 864 
Ser Leu Ala Phe Thr Ser Leu Asn Cys Val Ala Asp Pro He Leu Tyr 
275 280 285 

tge etg gtc aac gag ggt gee cgt agt gac gtg gcc aaa gee etg cac 912 
Cys Leu Val Asn Glu Gly Ala Arg Ser Asp Val Ala Lys Ala Leu His 
290 295 300 

aac etc etc cgc ttc etg gee age aac aag ccc eag gag atg gcc aat 960 
Asn Leu Leu Arg Phe Leu Ala Ser Asn Lys Pro Gin Glu Met Ala Asn 
305 310 315 320 

. get tec etc acc ctg gag aca eca ttg acc tec aag agg age acc acc 1008 
Ala Ser Leu Thr Leu Glu Thr Pro Leu Thr Ser Lys Arg Ser Thr Thr 
325 330 335 

ggc aaa acg tct ggg get gtc tgg gca gtg ect ccc act gcc cag ggg 1056 
Gly Lys Thr Ser Gly Ala Val Trp Ala Val Pro Pro Thr Ala Gin Gly 
340 345 350 

gac eag gtg eca etg aag gtg ctg ctg ccc eeg gca cag tga 1098 
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Asp Gin Val Pro Leu Lys Val Leu Leu Pro Pro Ala Gin 
355 360 365 



<210> 19 
<211> 20 
<212> DMA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence"- synthetic DNA 
<400> 19 

tgtccaccgagcgccaggag 20 

<2I0> 20 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 20 

cattggccatctcctgggg 19 
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